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APPENDIX I. TABLE 1. Abundance and biomass (wet and dry weights' of animals at Langbank mid-tide level. Data for Imall 

core technique, at 0-10 em and 10-20 cm depth. Area of Imall core. 51.91 cm2• Therefore the numbers of animals and 

biomasl/core were multiplied by 192.6 to obtain numbers and biomass/m2• 

Abundance Biomass of wet weight Biomass of dry weight 
Species Sample Depth 

number (cm) No. of animals No. of animals Wet weight Wet weight Dry weight Dry weight 
Icore 1m2 g/core g/m2 g/core g/m2 

0-10 35 6741.0 3.385 651.9 0.1383 26.63 

1 

10-20 - - - - - -
0-10 37 7126.2 3.907 752.4 0.1462 28.15 

CoroEhium 
2 volutator 

10-20 - - - - - -
0-10 34 6548.4 3.419 658.4 0.4947 95.28 

3 

10-20 - - - - - -
0-10 2 385.2 5.197 1000.9 0.6439 124.0 

1 

10-20 7 1348.2 18.19 3503.4 2.254 434.1 

0-10 - - - - - -
Nerda 2 di vera icolor 

10-20 6 1lS.5.6 14.91 2872.2 . .. 1.866 359.3 

0-10 1 192.6 2.799 539.0 0.5491 105.7 

3 

10-20 5 963.0 13.99 2695.0 2.745 528.7 

0-10 2 385.2 0.6439 124.0 0.08500 16.37 

1 

10-20 - - - - - -
0-10 1 192.6 0.1237 23.81 0.04250 8.186 

Haeana 2 
baltica 

10-20 - - - - - -
0-10 2 385.2 0.2473 47.63 0.08500 16.37 

3 

10-20 - - - - - -

, 

I 
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APPENDIX II TABLE 2. Abundanc. and bloma •• (wet and dry wel,ht.) of anlmal. at Lansbank mid-tid. lev.l. Data for lar,e 
2 cor. technique, at 0-10 em and 10-20 cm depth. Area of lar,e core • 89.91 em. Therefor. the number. of antmal. and 

bloma •• /core wert multiplied by 111.2 to obtain number. and bloma •• ,.2• 

Abundanc. 81oma.. of wet weiSht 81oma.. of dry wel,ht 

Specie. Sample Depth 
number (em) No. of anlmall No. of !nlmah Wet weight Wet weight Dry weiCht Dry weiCht 

Icore 1m rJcore s/m2 rJcore rJm2 

0-10 75 8340.0 7.253 806.5 0.2963 32.94 
1 

10-20 - - - - - -
0-10 64 7116.8 6.256 695.7 0.2657 29.54 

coroEhium 2 voiutator 
10-20 - - - - - -
0-10 62 6894.4 6.061 673.9 0.2635 29.30 

3 

10-20 - - - - - -
0-10 1 111.2 2.799 311.2 0.5491 61.05 

1 

10-20 4 444.8 11.19 1244.8 2.196 244.2 

0-10 2 222.4 5.198 578.0 0.6440 71.61 
Nerds 2 dlverdcolor 

10-20 6 667.2 16.71 la58.I 3.932 437.2 

0-10 1 111.2 2.868 318.9 0.6378 70.92 
3 

10-20 6 667.2 16.90 1878.8 3.952 439.4 

0-10 - - - - - -
1 

10-20 - - - - - -
0-10 1 111.2 0.1328 14.76 0.07330 8.151 

Hacoma 2 baltica 
10-20 1 111.2 0.1407 15.64 0.06995 7.778 

0-10 - - - - - -
3 

10-20 - - - - - -
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APPENDIX 11 TABLE 3. Abundance and biomass (wet and dry weleht.) or animal. at Ardmore lediment mid-tide levil. Data 
2 for Imall corl technique, at 0-10 em and 10-20 em depth. Ar.a or amall cor. • 51.91 em. Therefore the number. of 

animal. and biomasl/core were multiplied by 192.6 to obtain the number I and bloma •• /m2• 

Abundance Bloma.. of wet weleht Blomasl of dry weleht 

Speclt. Sample Depth 
number (em) No. of animal. No. of animals Wet wdeht Wet weieht Dry weieht Dry weieht 

Icore 'm2 ricore rim2 ricor. rim2 

0-10 23 4429.8 0.3600 69.33 0.2032 39.14 
1 

10-20 - - - - - -
0-10 136 26193.6 2.016 388.2 1.202 231.4 

Pl~os210 2 delians 
10-20 - - - - - -
0-10 36 6933.6 0.56340 108.5 0.3181 4.199 

3 

10-20 - - - - - -. 

0-10 2 385.2 0.08660 16.68 0.00890 1.714 

1 

10-20 - - - - - -
0-10 3 577.8 0.2458 47.34 0.02795 5.383 

Scolo210s 
2 armiger 

10-20 - - - - - -
0-10 2 385.2 0.08660 16.68 0.00890 1.714 

3 
w" • . . ..... 10-20 - - - - - -

0-10 1 192.6 0.08670 16.70 0.00290 0.5505 

1 

10-20 - - - - - -
0-10 - - - - - -

Coro2hlum . 2 
volutator 

10-20 - - - - - -
0-10 1 192.6 0.07470 14.39 0.00870 1.676 

3 

10-20 - - - - - -
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APPENDIX 11 TABLE 4. Abundance and bIoma •• (wet and dry weItht.) of anlmal. at Ardmore .ediment mld-tlde level. Data 
2 from laree core technIque, at 0-10 em and 10-20 em depth. Area of lar&e core • 89.9/em. Therefore the numbeU of 

anlmal. and bloma •• /core were multIplied by 111.2 to obtain number. and bioma •• /m2• 

Abundance 110m... of wet wll,ht Iloma.. of dry weicht 
Specles Sample Depth 

number (cm) No. of anlmall No. of animal. Wet weitht Wet wei&ht Dry weiCht Dry weiCht 
Icore 1m2 &lcore &1m2 &I core &1m2 

0-10 45 5004.0 0.1917 21.32 0.02260 2.513 
1 

10-20 - - - - - -
0-10 47 5226.4 0.1991 22.13 0.02580 2.869 

PllSolEio 2 aleGan. 
10-20 - - - - - -
0-10 55 6116.0 0.4380 48.70 0.03795 4.220 

3 

10-20 - - - - - -
0-10 1 111.2 0.06230 6.928 0.00940 1.045 

1 

10-20 - - - - - -
0-10 2 222.4 0.02420 2.691 0.00460 0.5115 

5c0102105 
2 amiser 

10-20 - - - - - -
0-10 1 111.2 0.17580 19.54 0.01570 1.746 

3 

10-20 - - - - - -
0-10 1 111.2 0.02030 2.257 0.00470 0.5226 

1 
10-20 - - - - - -
0-10 3 333.6 0.1572 17.48 0.01970 2.191 

Hl!!robia 2 
]!elll;ro!1 10-20 - - - - - -

0-10 12 1334.4 0.07765 8.635 0.03390 3.770 
3 

10-20 - - - - - -
0-10 1 111.2 0.6598 73.37 0.3633 40.40 

1 

10-20 - - - - - -
0-10 1 111.2 0.1237 13.75 0.1425 15.85 

Macoma 2 '"b'a'Iffi a 
10-20 - - - - - -

0-10 1 111.2 0.1390 15.46 0.1428 15.87 
3 

10-20 - - - - - -
I 

I 
, 
1 
I 
I 

i 

I 
I 
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APPENDIX I sTABLE 5. Means and standard deviations of wet and dry 

weight of Arenico1a marina (dried for 48 hours at 60°C). 

Weight of Arenico1a (g) 
Replicates 

Wet weight Dry weight 

1 4.488 0.6228 

2 3.375 0.5892 

3 7.060 1.640 

4 5.678 1.843 

5 7.035 1.552 

6 5.082 1.160 

7 7.823 0.7562 

8 5.965 1.544 

9 4.617 0.7977 

10 4.479 0.9408 

11 4.841 1.229 

12 4.734 0.7245 

13 7.430 2.001 

14 4.454 0.821 

15 6.349 1.066 

16 9.718 3.302 

17 3.497 0.4548 

18 4.403 0.6724 

19 6.271 2.018 

20 6.473 1.569 

21 4.626 2.271 

22 7.181 1.588 

23 4.335 0.6362 

24 5.659 0.9931 

25 5.402 1.104 

Mean + 5.639 .:!: 1.494 1.276 + 0.6643 -s.d. -



o 
~ 
~ 

APPENDIX I: TABLE 6. Abundance and biomass of Arenicola marina at Ardmore. See text for methods of 

calculation from cast counts. 

Abundance Biomass (wet weight) Biomass (dry weight) 

No. casts! Means + s.d. Wet weight!m2 Means + s.d. Dry weight/m2 Means .± s.d. 
of 2 m2) (g) of wet weight (g) of dry weight (no. casts/m ) 

25 141.0 31.90 

37 33.661:7.572 208.6 189.8.± 42.67 47.21 42.96.:t 9.660 

-
! 

39 219.9 49.76 
---
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APPENDIX I: TABLE 7. Student t-tests analysis of the abundance and 

biomasses of the different species at Langbank (LBM) and Ardmore (ARD) 

sampling sites. Comparisons were conducted between the number of 

animals obtained from the small and large cores for each species. 

Corophium vo1utator (£.~.), Nereis diversicolor (N.~.), Macoma baltica 

(M.~.), Pygospio e1egans (P.~.), Sco1op1os armiger (~.~.) and 

Hydrobia ventrosa (H.~.). 

Small 
Abundance Sampling and 

sites and Comparison D.F. Student t Probability large 
biomass core 

C.v. 4 -1.343 0.3 ,) P>0.2 --
Abundance N.d. 4 2.808 0.05> P >0.02 S>L 

-- ~'r 

M.b. 4 2.315 0.10>P> 0.05 S>L 
--

LBM 

C.v. 2 0.8571 0.5> P> 0.4 --
Biomass N.d. 4 0.712!l 0.6> P> 0.5 --

M.b. 4 1.396 0.3> P>0.2 --
P.e. 2 1.027 0.5> P>0.4 --
S.a. 4 4.062 O.ot> P>0.01 S>L 
-- ** 

Abundance C.V. p£.0.001 S)L -- ~'rm'r:r 

!!.!:. p~0.001 L>S 
~';;'r:rm'r 

M.b. . p<O.OO1 L')S -- .. "*Inn', 

ARD 

P.e. 2 1.251 0.4> P>0.3 --
S.a. 4 -- 1.441 0.3> P>0.2 

Biomass £.!:. P..(0.001 S>L 
~h'r:r'fr:r 

!!.!:. 4 -2.305 0.2> p>O.l 

... . -. .. M.b. 2. -2.939 . 0.1> r>O.05 L>S --
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APPENDIX I sTABLE 8. Mann Whitney U tests comparing the abundance 

of the different species present at Langbank (LBM) and Ardmore 

(ARD) sites. (C1' C6 = C. volutator, C2 = N. diversicolor, 

C3 = M. baltica, C4 = P. elegans, C5 = S. armiger, C7 = 
H. ventrosa, Ca' C16 = M. baltica.) 

Sediment Comparison W Probability 

C1 x C2 57.00 P = o • 0051*1n't 

LBM C1 x C3 57.00 P = 0.0051'·t":dt 

C2 x C3 57.00 P = 0.0051"cMc 

C4 x C5 57.00 P = 0.0051··_··,·t ..... 

C4 x C6 57.00 P = o .0051,h't1( 

C4 x C7 57.00 P = o .0051,'n'dt 

C4 x Ca 57.00 P - 0.0051Mc,·t -
ARD C5 x C6 53.00 P = 0.03061( 

C5 x C7 47.00 P = 0.229a 

C5 x Ca 54.00 p - 0.0202* -
C6 x C7 35.00 P = 0.05,.( 

C6 x Ca 39.00 p = 1.000 

C7 x Ca 42.00 p - 0.6889 -
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APPENDIX I: TABLE 9. Mann Whitney U tests comparing the dry biomass 

of the different species present at Langbank (LEM) and Ardmore 

(ARD) sites. (C
9

' C14 = C. volutator, C10 = N. diversicolor, 

C
ll

, C16 = M. baltica, C12 = P. elegans, C13 = S. armiger, 

C
15 

= H. ventrosa.) 

Sediment Comparison W Probability 

C9 x C10 21.00 P = O. 0051,h'n" 

LBM . C9 x C11 57.00 P = o • 0051,'(,'(", 

ClOx Cll 57.00 P = o • 005l",,'n'( 

C12x C13 53.00 P = 0.0306", 

Cl2x Cl4 57.00 P = 0.0051,hh'( 

C12x C15 53.50 P = 0.0250,'( 

C12x C16 44.00 P = 0.4712 

ARD C13x C14 54.00 P = O. 0202~'( 

C13x C15 46.5 P = 0.2623 

C13x C16 39.00 P = 1.000 

C14x C15 35.00 P = 0.5752 

C14x C16 33.00 P = 0.3785 

C15x C16 34.50 P = 0.5218 



APPENDIX II TABLE 10. Preliminary exp.riment. Bacterlal count of Lan&bank (LBH) and Ardmor. (ARD) .edimentl on three media (frelhwater 
-1 -2 

nutrlent acar, bacto-marlne acar and teepol lactole acar). Number. of bacterla were counted at flve dlff.ren: dllutlon., 10 ,10 , 
10-3, 10-4 and 10-5, at 3, 5, 7, 10, 14 and 21 daYI after inoculation. 

10-1 10-2 Id-3 

Sediment Hedia type a Da71 of countin& aCter inoculation Day. after inoculatlon DaYI aCter inoculation 

(3) U) (7) (10) (14) (21) (3) U) (7) (10) (14) (21) (3) (5) (7) (10) (14) 

Nutdent Itl 550 674 835 855 879 895 3 111 145 319 94 302 1 12 18 19 45 

aear 
(freshwater) a2 520 665 843 845 867 916 10 102 112 132 282 303 1 9 13 15 45 . 

heto- a1 144 300 558 565 620 637 26 75 203 205 230 236 3 11 25 27 36 

lBK muln. alar 
2216E 

11.2 143 322 536 609 540 627 12 96 200 210 253 269 2 9 22 25 37 

Teepol 11.1 5 185 365 370 388 401 3 S9 62 63 "96 96 - 1 2 2 2 
lacto.e 

alar 
(coliform) 11.2 1 165 325 350 370 370 9 15 20 29 - 29 - - - - -
Nutdent Ix 17 29 101 112 200 250 - 1 12 13 47 48 - - - - S 

qar 
( freshwater) 82 13 31 98 101 189 2S4 1 , 13 13 63 68 - 2 4 4 9 

heto- 81 17 23 36 38 60 66 1 2 2 3 10 11 - - - - 2 

ARD .. ulne alar 
2216E 82 16 40 52 SS 84 124 2 4 8 8 35 .SO , - - - - -

Teepol 81 - - 2 2 2 2 -lacto.e - - - - - - - - - -
aear 

(coliform) 82 - - 1 1 1 1 - - - - - 1 - . - - --
Table 10 continued OVetleaf 

444 

10-4 10-5 

Days after inoculation Day. aCter inoculation 

(21 (3) (5) (7) (10) (14) (21) (3) (5) (7) (10) (14) (21) 

3 3 3 7 8 - - - - - 1 
49 -

1 1 2 3 3 - - - - - 3 
47 -

2 3 3 5 - - - - - -
48 2 2 

4 5 6 - - - - - -
45 - - 4 

- - - - - - -
5 - - - - -

- - - - - - -. - - - - - -
- - - - 1 1 1 1 

S - - - -
1 1 1 2 

9 - - - - - - - -
1 1 - - - - - 1. 

2 - - - -
- - 1 - - - - - -- - - -

- - - - - - -- - - - - -
- - - - - - -- .. - - - -
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APPENDIX 11 TABLE 11. Definitive experillent. Bact.rial count. pet plate trOll wnllbank (LaM) and Ardmore (ARD) •• dlment. on three ... dia 
(fr •• hwat.t nutrient a&ar, bacto-llarine asat and teepol lacto •• alar). Numbar. of bacteria were COUnted at fiva different dilution., 

-1 -2 -3 -4 1 -5 1 1 10 ,10 ,10 ,10 and 0 ,at 3, 5, 7, 0, 4 and 21 day. after inoculation. 

10-1 10-2 10.3 

SadlJoent Hedia • Day. ot count!n, Day. of count in, Dara of countins type 
(3) (5) (7) (10) (14) (21) (3) (5) (7) (10) (14) (21) (3) (5) (7) (10) (14) 

R1 350 642 820 950 955 ~1000 226 275 302 113 3S0 386 38 57 87 100 115 
Nutrient 

a&ar 
(fr .. hwater) R2 360 695 803 943 950 )1000 232 283 312 363 363 392 40 87 117 137 137 

Bacto- R1 1000 1000 1000 1000 >1000 )1000 820 865 945 :>1000 )1000 1>1000 157 195 216 252 29!J 
UK lIarlne '8ar 

2216£ 
-2 1000 1000 1000 1000 >1000 >1000 835 876 952 >1000 >1000 >1000 127 145 185 267 306 

T.apol R1 45 210 840 865 895 902 5 96 1S3 158 161 165 2 9 13 16 111 

lacto .. 
alar 

R2 49 223 810 841 886 899 .6 99 152 154 ·159· 161 1 8 21 22 22 

111 14 85 135 197 206 212 1 15 23 32 34 36 - - - 2 3 
Nutdent .,'" (fruhwater) 

112 13 90 176 205 21$ 216 2 18 28 40 44 46 - 1 4 4 4 

lacto- 111 451 502 557 583 592 600 49 55 74 89 129 134 6 9 12 29 38 

ARO .. adna alar 
2216£ 

112 424 495 514 553 577 590 63 73 103 125 134 141 111 13 111 26 32 

s 10 20 22 22 2 2 2 2 Teepol 111 - - - - - - - -
lacto .. 

alar 
(COllfOt'll) 112 - 5 13 22 22 23 - - 2 2 ~ 2 - - - - -

--

445 

10.4 10·) 

Day. of countina Day. of oountin, 

(21 (3) (5) (7) (10) (14) (21) (3) (S) (7) (10) (14) (21) 

129 4 16 26 31 32 33 - 2 4 4 4 4 

145 3 14 24 31 31 34 - - . -. - -
345 19 22 32 42 55 6S - - 1. 2 4 7 

348 37 41 46 57 62 70 6 7 9 12 12 13 

341 - - 2 3 3 10 - - - .. ... - 5 
i 

37 - - 2 2 2 12 - - . .~ . - 'eo ~. . 2 

6 - - - 1 1 1 - - - - - -
6 - - - 4 5 5 . . - 1 1 1 

42 1 1 2 3 3 3 - 1 1 . 1 1 2 
I 

43 2 2 3 5 6 7 
I - - - - - - I 

I 

- - - - - - - - - - - i - - I 
I 

- - - - - - - - - - - - - I 
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APPENDIX I: TABLE 12. Two-way analysis of variance testinG the 

number of bacteria grown from Langbank (LBM) and Ardmore (ARD) 

sediments (Factor A) on three rncdia,nutrient agar, bacto-marine 

agar 2216 and teepol lactose agar (Factor B). 

Factors Sum of Means D.F. F-ratio Probability 
squares squares 

Factor LBM 
370602.0 370602.0 1 958.1 A ARD 

Factor The 

B three 431895.4 215947.7 2 558.3 
media 

Interaction 397458.4 198729.2 2 513.8 P 4(0.001 
~'~'n'r~'n'r 

Error 2320.8 386.8 6 

Total 1202276.5 11 
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APPENDIX I z TABLE 13. pH measurements of Langbank (LBM) and Ardmore 

(ARD) sediments at nine different depths and three different time 

intervals,S, 10 and 20 seconds. 

LBM ARD 
Sediment 

depth Replicate Time (sees) Time (sees) 
(em) 

5 10 20 5 10 20 

0 Rl 7.65 7.81 7.85 7.95 8.00 8.09 

R2 7.65 7.70 7.75 7.98 8.01 8.19 

5 Rl 7.70 8.00 7.95 8.01 8.03 8.15 

R2 7.73 8.01 8.05 8.05 8.08 8.12 

10 Rl 7.83 7.95 8.05 8.15 8.28 8.32 

R2 7.80 8.00 8.04 8.17 8.27 8.35 

15 
Rl 7.90 7.98 8.10 8.15 8.35 8.50 

R2 7.95 8.00 8.12 8.15 8.20 8.30 

20 R1 7.95 8.10 8.20 8.15 8.30 8.50 

R2 8.00 8.09 8.20 8.20 8.25 8.40 

25 
R1 8.10 8.10 8.15 8.20 8.35 8.55 

R2 8.09 8.15 8.30 8.30 8.30 8.45 

30 Rl 8.10 8.28 8.42 8.50 8.95 9.00 

R2 8.10 8.25 8.40 7.95 8.70 8.80 

35 R1 8.15 8.30 8.45 8.90 9.00 9.10 

R2 8.16 8.25 . 8.45 8.85 9.03 9.05 

40 
R1 8.20 8.45 8.50 9.00 9.10 9.35 

R2 8.15 8.45 8.45 9.01 9.20 9.25 
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APPENDIX II TABLE 14. Eh measurements (mV) of Langbank (LBM) and 

Ardmore (ARD) sediments at nine different depths, and three 

different time intervals (5, 10 and 20 seconds). 

Depth Time LBM ARD 
(em) (sec) 

5 +410 +280 

0 10 +410 +290 

20 +410 +300 

5 +180 +220 

5 10 +180 +230 

20 +180 +230 

5 +300 +320 

10 10 +300 +320 

20 +290 +320 

5 +290 +290 

15 10 +300 +290 

20 +310 +300 

5 +380 +360 

20 10 +390 +360 

20 +390 +370 

5 +350 +340 

25 10 +350 +350 

20 +340 +350 

5 +310 +300 

30 10 +310 +300 

20 +300 +290 

5 +330 +300 

35 10 +330 +300 

20 +340 +300 

5 +280 +280 
I 

40 10 +280 +290 

20 +290 +300 
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APPENDIX I: TABLE 15. Two-way analysis of variance of the organic 

carbon before cleaning, after ashing and after acid-cleaning of 

Langbank, Ardmore and Rockware sediments. 

Sum of Mean 
Factors squares squares D.F. F-ratio Probability 

SS Ms 

A 200.8 100.4 2 4238.5 

B 141.6 70.78 2 2988.0 

Interaction 101.1 25.28 4 1067.3 P ,(,,0.001 
.,'ri'n'nh't 

Error 1.919 0.02369 81 

Total 445.4 89 

Factor A = Langbank and Ardmore sediments, Factor B = 

control, ashed and acid-cleaned 
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APPENDIX I: TABLE 16. Shear strength measurements of Langbank (LaM) 

and Ardmore (ARD) sediments to a depth of one metre at 5 em 

intervals (P = peak; R = residual). 

LBM ARD 

P R P R 

0 0 0 0 0 

5 0.028 0.028 0.028 0.028 

10 0.042 0.042 0.042 0.042 

15 0.056 0.042 0.056 0.056 

20 0.084 0.070 0.056 0.056 

25 0.112 0.112 0.084 0.070 

30 0.182 0.112 0.126 0.112 

35 0.182 0.154 0.196 0.168 

40 0.224 0.168 0.308 0.294 

45 0.238 0.168 0.350 0.294 

50 0.224 0.168 0.280 0.280 

55 0.224 0.196 0.280 0.252 

60 0.252 0.210 0.308 0.266 

65 0.224 0.196 0.238 0.224 

70 0.252 0.168 0.224 0.210 

75 0.294 0.196 0.196 0.168 

80 0.266 0.196 0.182 0.154 

85 0.294 0.224 0.168 0.154 

90 0.308 0.224 0.154 0.126 

95 0.280 0.210 0.140 0.112 

100 0.308 0.280 0.140 0.112 
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Inman plot for a seUiment having a normally distributed particle size 

The Inman plot provides a graphical method of estimating the mean, 

standard deviation, kurtosis and skewness of naturally occurring marine 

sediments. However, neither Inman nor any other paper appears to give 

a clear analysis of a sediment having a normally distributed particle 

size. Therefore, I decided to investigate what would happen if I 

plotted a normally distributed particle size using Inman's method and 

his statistical measurements. In an Inman plot, the~scale is 

plotted on the )(-axis and a probability scale on the y-axis, and 

the particle size weights on different sieves are plotted cumulatively 

on the y-axis. A normally distributed curve when plotted using these 

axes gives a straight line (Snedecor and Cochran, 1980, p. 79 and 

Hazen, 1914). 

Figure 1 shows four arbitrarily chosen straight lines each of 

which represents a different particle size distribution, where all 

the size distributions are normally distributed. The following 

statements about statistical parameters are true for all of these 

lines. 

1. Median and mean 

The median is the same as the mean, and it is represented by 

the 507. intercept on the y-axis. Therefore a3 = a = 4 
o. 

2. Skewness 

Skewness and second skewness are both equal to zero. Because 

skewness 

skewness 

equal O<~ = 

equal ~ 2,if = 

a3lcr~and a3 = 
a4/~la4 = 

0, so 

0, and 

~ = 0, and second 

so ~ = O. 

This is a graphical demonstration of the well known fact that 

a normal curve has no skewness. 



-- - --~.-----~------ ---
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3. Kurtosis 

There are two measures of kurtosis. The first of these is an 

algebraic measure, K in Snedecor and Cochran (1980, p. 79), where 

4 64 K = (x-f) I (see also Inman, 1952, p. 140). Inman (1952, p. 138) 

states that "There appears to be no simple graphic analogy for this 

moment". He therefore defines a new graphical estimate of kurtosis 

which he calls the phi kurtosis measure (}~. -~ = % (a1 + a5)/(j/ • 

For a normal curve Snedecor and Cochran K = 3.0 (Snedecor and Cochran 

1980, p. 79; Irunan, 1952, p. 140) and Inman 's ~ = 0.65 (Inman, 1952, 

p. 138). If the distribution is less peaked than a normal curve 

K>3.0 and ~>0.65. If the curve is more peaked than a nomal curve 

~3.0 and ~~0.65. 

4. Standard deviation 

All curves on an Inman plot have a standard deviation defined aSI 

t< - !.:a u,;- "2 

This is true whether the curves are normal or not. The values of 

these parameters for the arbitrarily chosen straight lines in 

Appendix I, Figure 1, are shown in Appendix I, Table 17. 
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Appendix I: Figure 1 

Inman plot for four arbitrarily chosen straight lines 

each of which represents a different particle size 

distribution (normal). 
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APPENDIX I: TABLE 17. Four arbitrarily chosen straight lines (normally distributed particle size). 

Parameters obtained from Appendix I, Figure 1 using Inman's (1952) graphical method. 

Line's graph data 

Nomenclature Definition 

(1) (2) (3) (4) 

phi median diameter My=ftso -0.85 -0.35 +0.05 +1.85 
I 

phi mean diameter ~= M'Jf+ ~ -0.85 -0.35 . +0.05 +1.85 

Deviation measure ) I 

6;(= % a2 0.775 1.2 1.6 0.5125 (standard deviation) : 

Skewness exjf= ~/6.)f 0 0 0 0 
I 
I 

Second skewness 0<1 = a4/6;f 0 0 0 0 I 

Kurtosis Py= ~ (~ + a5 )16,B' 0.65 0.65 0.66 0.68 
-- -- -- _.- --
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Transformation of,..e-' scale for particle size to Jll11 , 
other, ~units and)UID can be transformed from one to the 

;;t' = -log2 '!un) where pm is the diameter of the particle. 

(i) 0 -~>~> I;ID! 

~= -log2 (rom) 

-;RI = log2 (nun) 

2-?= 2log2 (rom) 

2-;;1= nun 

1 

f? = nun 

1 

7 x 1000 = pn ----- (1) 

456. 

since 

This transformation is easy because powers of 2 are involved 

and most hand calculators have an X Y function, in which case X = 2 

and y =..;r: 

(ii) urn -->~ ,fY' 

From (1) 

..J!!E...1 = ~ = 2 ~ 
000 2~ 

log2 ~'OO0) = lOS2 ( 2 ~ 

log2 (foOo) = ?f 

-log2 (fOOo) = ,Rf' ----- (2) 

However, there is no log2 function on most hand calculators. 

Hence one has to use the general relationship: 

logn (X) = lo~ eX) 
lo~ ( n) 

, 
! 
~ 
Ii 

I 
~ 
~ 
i 
~ , 
J 
1 • 
l 
1 



which becomes 

log2 (X) = 'loglO (X') 

10g10 ( 2 ) 

when n = 2 and rn = 10 

in equation (2) = ..E!!!..-1000 

(2) becomes 

, and so 

- (10g10 (Wo-J) = ,.9"----- (3) 

log 10 (2) 

457. 



APPENDIX II 



458. 

APPENDIX II: TABLE 1. Two-way analysis of variance of the suspended 

weights of Langbank (LEM) and Rockware (RWS) sediments, removed 

with successive equal volumes of liquid at different time intervals 

(5, 10, 20, 40, 60 and 120 seconds), which was measured to determine 

the sampling times. 

Factors Sum of Means D.F F-ratio Probability 
squares squares 

A-factor LBM 7.111 7.111 1 1252.0 RWS 

B-factor times 13.28 2.657 5 467.7 

Interaction 5.252 1.050 5 184.9 P ~ 0.001 
~'n·( .. 'r:d( 

Error 0.1363 0.005680 24 

Total 25.78 35 
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APPENDIX II: TABlE 2 • Experiment assessing best volumes for sediment sampling in the sedimentation 

experiments. Two-way analysis of variance of weights (mg/ml) of Langbank (LBM) and Rockware (RWS) 

sediments removed with different volumes (Factor B) at 5 seconds after inversion. 

Factors Sum of Mean D.F F-ratio Probability squares squares 

A-factor 
LBM 0.0007224 0.0007224 1 7.636 RWS --

B-factor different 0.02851 0.007128 4 75.35 volumes 

Interaction 0.001217 0.0003044 4 3.218 0.025>P> 0.01 

** 
Error 0.01797 0.00009460 190 

Total 4.842 199 
_._-
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APPENDIX II I TABLE 3. Means and standard deviations of i. water 

contents of wet and dry sediments, after being kept at the 

appropriate temperature 24 hours before use in the experiment 

at the required temperature. 

Temperature Sediment Means and standard deviation 
Number of 

type replicates 

dry 0.2427 + 0.05280 3 
50e -

wet 29.65 + 0.9601 3 -
dry 0.5383 + 0.1176 3 

100e -
wet 30.60 + 0.4450 :3 -
dry 0.5517 + 0.06019 3 

200e -
wet 30.92 + 0.6035 3 -
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APPENDIX II: TABLE 4. Langbank sediment. Two-way anovar on suspended weights. 

Factor A: Control/ashed/acid-cleaned; 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Factors Stull of Mean D.F F-ratio Probability 
squares squares 

A-factor treatments 0.001550 0.0007749 2 213.6 

B-factor time 0.0007960 0.0001592 5 43.87 

Interactions 0.0002713 0.00002713 10 7.477 P ~ 0.001 
~,,*":rk 

Error 0.0005878 0.000003628 162 

Total 0.003205 179 
---- --- ~-



APPENDIX II: TABlE 5. Ardmore sediment. Two-way anovar on suspended weights. 

Factor A: Control!ashed!acid-cleaned; 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
Factors squares squares D.F F-ratio Probability 

Ss Ms 

Control 
A-factor ashed 0.001409 0.0007046 2 396.1 

acid-cleaned 

B-factor 0.0008612 0.0001722 5 96.83 

Interaction 0.0003529 0.00003529 10 19.84 P'( 0.001 

***** 

Error 0.0002882 Q.000001179 162 _ 

Total 0.002911 179 
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APPENDIX II: TABLE 6. Rockware sediment. Two-way anovar on suspended weights. 

Factor A: Control/ashed/acid-cleaned; 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Factors Sum of Mean D.F F-ratio Probability squares squares 

A-factor treatment 0.00002512 0.00001256 2 3.750 

B-factor 
Time 0.0004711 0.00009422 5 28.13 interval 

I 
I 

Interaction 0.00005759 0.000005759 10 1.919 0.05> P > 0.025 

* 

Error 0.0005426 162 

Total 0.001096 179 
- ----- -- -------



~ 
\D 
~ 

APPENDIX II: TABLE 7. Control sediment: two-way anovars on suspended weights. 

Factor A: Langbank, Ardmore and Rockware sediments. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
Factors squares squares D.F F-ratio Probability' 

Ss Ms 

RWS 
A-factor LBM 0.001455 0.0007274 2 121.0 

ARD 

B-factor Time 0.001899 0.0003798 5 63.15 

Interaction 0.0001378 0.00001378 10 2.291 0.025> P> 0.01 

** 

Error 0.0009743 0.000006014 162 

Total 0.004466 179 
-

I 

I 
I 
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APPENDIX II: TABLE 8. Ashed sediments: two-way anovars on suspended 

weights. 

Factor A: Langbank, Ardmore and Rockware sediments. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Factors Sum of Mean D.F F-ratio Probability 
squares squares 

LBM 
A-factor RWS 7.664 3.832 2 2.686 

ARD 

13-.£ac.tor- Time 240.5 48.10 5 33.71 

Interaction 24.24 2.424 10 . 1.699 0.10) P> 0.05 

Error 231.2 1.427 162 

Total 503.6 179 
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APPENDIX II: TABLE 9. Acid-cleaned sediments: two-way anovars on 

suspended weights. 

Factor A: Langbank, Ardmore and Rockware sediments. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Factors Sum of Mean D.F F-ratio Probability 
squares squares 

LBM 
A-factor ARD 199.4 99.72 2 59.14 

RWS 

..B-£actor Time 421.0 84.20 5 49.94 

Interaction 59.72 5.972 10 3.542 P<0.OO1 
'#'n'("/o'r* 

Error 273.1 1.686 162 

Total 953.3 179 
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AI'I'I':NIlIX 111 TADU: 10. (lrl~lllnl dnta Ill' uuttlk!llclt!cl woll~ht. (mlym1) or wut DOli tI.,)' loImC"OIllk Bclli,ncnt dur1n~ uuclin,cntlltioll lit thl'CO diCCcrcnt 

temperntures (5, 10 IIlItl 20Ile), three ,liHIH'ont slIUnltlcs (0, 50 11,"1 100%) 11",1 lit lIix timo lntorvals (5, 10, 2U, ',0, (,0 lind 120 seconl/a). 

cn • replicates., 

sOe 10°C 200e 

Tima It Wet Dry \oIQt Dry Wot Dr), 
CICCS) 

0% 50% 100% 0% 50% 100% 01 50% 100% 0% 501 100% 0% 50% 100% 0% 50% 100% 

1 4.000 10.50 15.53 0.7750 2.075 8.825 5.600 10.50 20.08 0.8500 7.775 11.58 0.9750 2.575 9.325 0.09500 1.475 2.975 

2 4.050 11.03 20.03 0.5250 2.500 5.275 5.050 ~0.05 22.53 0.6750 8.000 10.00 0.9250 2.250 4.975 0.07500 1.425 2.825 

5 3 3.975 10.00 12.25 0.4750 2.125 9.025 5.575 6.775 25.08 0.7500 4.050 11.03 0.9500 2.250 9.t,OO 0.09500 1..400 2.800 

4 4.025, 15.03 15.60 0.4500 1.975 9.525 7.580 10.05 20.03 0.7750 6.700 15.00 '0.9750 ' 2.475' 8.875 0.10000 1.450 2.800 

5 4.025 7.775 15.55 0.5250 1.975 9.000 5.050 17 .78 17.55 0.2950 6.175 7.775 0.9500 2.350 4.975 0.07500 1.350 2.650 

1 3.550 9.275 15.58 0.5250 1.525 7.025 7.775 10.08 15.00 C.9750 2.825 5.575 0.7500 1.650 7.275 0.06500 1.050 2.500 

2 3.425 8.775 14.50 0.7500 1.975 6.775 2.125 13.50 22.58 0.5000 7.775 6.000 0.7000 1.475 6.600 0.05000 1.025 2.250 

10 3 2.975 10.03 15.58 0.4750 1.575 7.000 2.100 11.60 15.03 ,0.4750 9.975 2.975 0.7750 1.525 4.975 0.05000 0.9750 2.100 

4 3.425 7.275 14.53 0.4750 1.850 6.975 3.050 6.000 10.03 0.9750 6.725 2.975 0.7750 1.575 6.625 0.05500 1.000 1.975 

5 3.035 8.200 14.78 0.4750 1.625 6.525 2.100 6.525 15.58 0.2150 2.750 6.715 0.7500 1.600 5.025 0.05500 1.000 2.000 

1 2.075 2.975 13.03 0.2000 0.7750 5.S00 2.100 8.050 11.18 0.0750 3.500 1.050 0.4500 1.275 2.250 0.05000 0.5500 1.050 

2 1.525 3.125 11.S0 0.2250 0.52S0 6.025 1.575 7.875 6.175 0,0500 2.750 1.000 0.4750 1.050 2.525 0.04500 0.5250 1.325 

20 3 1.875 4.025 15.03 
y . 1.575 0.5000 1.175 2.025 0.04500 0.5750 1.U5 

0.2000 0.5000 6.275 2.100 7.015 10.00 0.1250 4.625 

4 2.050 4.000 9.975 0.1750 0.7250 5.525 1.525 7.925 15.03 0.1.750 2.150 1.075 0.4500 1.025 2.200 0.05000 0.5250 1.000 

5 2.050 4.050 12.53 0.2000 0.6250 5.975 1.:U5 S.275 10.53 0.1750 4.375 1.2.50 0.5000 1.275 2.000 0.04500 0.5500 1.250 

1 1.550 2.000 S.575 0.2000 0.2750 4.275 0.7250 7,.275 10.00 0.07500 2.225 1.050 0.3500 0.7250 1.250 0.03500 0.3500 0.5500 

2 1.475 1.875 5.000 0.2000 0.3250 3.025 0.6750 2.925 11.50 0.05000 1.775 1.000 0.3250 0.6000 0.9750 0.04500 0.:)750 0.6750 

40 3 1.525 1.800 4.550 0.1750 0.2500 2.600 0.3750 7.025 10.53 0.02500 2.875 1.500 0.2500 0.5250 0.9250 0.04500 0.3000 0.4750 

4 1.525 1.475 1.175 0.1750 0.3000 2.775 0.4750 2.975 10.00' 0.04500 3.125 0.6750 0.2750 0.6000 1.000 0.04000 0.3250 0.4500 

5 1.475 1.750 3.275 0.1500 0.3000 2.500 1.07S 8.000 10.58 0.10000 2.375 1.2.50 0.3000 0.5500 , 0.9750 0.0400 0.3500 0.4250 

1 1.250 0.6000 0.8750 0.1250 0.2750 1.075 0.6750 2.075 6.675 0.05000 0.2750 0.5000 0.0750 0.3500 0.5250 0.01000 0.2250 0.3750' 

2 0.9750 0.5750 0.6750 0.1500 0.2500 1.025 0.3750 1.600 7.525 0.02500 0.2750 0.2500 0.1000 0.3750 0.4250 0.01500 0.2250 0.3500 

60 ;) 1.025 0.5500 0.5250 0.1750 0.2250 0.9750 0.4750 2.050 2.775 0.02500 0.1750 0.2750 0.1250 0.3250 0.4500 0.01500 0.2000 0.3500 

4 1.000 0.5250 1.175 0.1500 0.2000 0.9750 0.'.500 1.800 10.53 0.')5000 0.2250 0.7500 0.07500 0.4000 0.5000 0.00500 0.2500 0.3000 

5 1.075 0.5750 0.9750 0.1000 0.2SUO 0.8250 0.4000 2.025 7 .• 7.50 0.00200 0.2500 0..5000 0.1000 0.3500 0.5250 0.01000 0.2250 0.375U 

1 1.000 0.05000 0.2500 0.01000 0.2250 0.5250 0.2750 '1.125 6.175 J.OOSOO 0.0500 0.1000 O.I)~I)I)() 0.05000 0.05')0 0.00500 0.01000 0.02500 

2 1.025 O.OI,SOO 0.5750 0.01000 0.2750 0./,250 O.lOOU 1.GOO 8.750 0.01000 0.0250 0.1500 0.01,5011 0.0I.50U U.I000 0.00200 0.01500 0.025110 

12() 3 0.8750 0.U7S00 0.2500 0.00500 0.150U U./ISUU U.2'jOU 0.60UO 7.77S 0,(10200 u.u750 0.0750 O.(12~llIl I) .1)1'. 'ill{) (I.1l5UU (1.00200 0.01000 O.O~OO() 

'. O.?OOO 0.U7500 ().12~O 0.0(201) 0.2250 u.',OUO \I.22~O 1.1uu 2.7!i0 U.OO2OU U.U~IlO 0.0150 II.U2'i/II) o.I)~~Il(/ "."50(J u.UI0oo 0.Ul0UO O.U~OIIl) 

'j 11,91)1)1) ().O~oo" O,')()(}() n. DIl2!)" C).2UU!) CI.',~1I0 1I.2IK/II 1.,n 2.750 0.0100U U.O~OU 0.1000 1I.02'il,!' (/~U'iIKK' II ,117 'ill II. ill/lOll U.Ol~UO U.U2'i1l1l I 

" 

" 
" 
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APPENDIX II: TABlE 11. 

and 07. salinity • 

Langbank sediment. Two-~way anovar on suspended weight (mg/m1) at 5
0
C 

Factor A: Wet/dry sediments. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
Factors squares D.F squares F-ratio Probability 

Ss Ss/D.F 

A-factor 
Wet sediment 0.0002058 1 0.0002058 358S·11 Dry sediment 

B-factor Time 0.0001084 5 0.00002178 377.65· 

.-

Interaction 0.00005385 5 0.00001077 187.63 P L.... 0.001 
... _' ..... _,-'-Annnn 

Error 0.000002755 48 0.00000005740 

-

Total 0.0003708 59 

I 
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APPENDIX II: TABLE 12. 

and 507. salinity • 

Langbank sediment. Two-way anovar on suspended weights (mg/m1) at SoC 

Factor A: Wet/dry sediment. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
Factors squares D.F squares F-ratio Probability 

Ss Ss/D.F 

A-factor 
Wet sediment 0.0006983 1 0.0006983 246.36 Dry sediment , 

B-factor Time 0.001426 5 0.0002853 100.64 

Interaction 0.0006751 5 0.0001350 47.64 P ~ 0.001 
..t-J-~ .-.nnftn 

Error 0.0001361 48 0.000002834 

Total 0.002936 59 
~---- - - - - -------
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APPENDIX II: TABlE 13. 

and 1007. salinity • 

Langbank sediment. Two-way anovar, on suspended weights (mg/ml) at 5
0
C 

Factor A: Wet/dry sediments. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
Factors squares D.F squares F-ratio Probability 

Ss Ss/D.F 
- -

A-factor 
Wet sediment 0.0008653 1 0.0008653 142.08 
Dry sediment 

. -

B-factor Time 0.005374 5 0.001075 176.47 

Interaction 0.0007894 5 0.0001579 25.92 P ~ 0.001 
-At.:.:.;. 

Error 0.0002923 48 0.000006090 
: 

Total 0.007321 59 

-I 

I 

I 
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APPENDIX II: TABLE 14. 

and 07. salinity. 

Langbank sediment. Two-way anovar on suspended weight (mg/ml) at 100 e 

Factor A: Wet/dry sediments. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
Factors squares D.F squares F-ratio Probability 

Ss Ss/D.F 

A-factor 
Wet sediment 0.0003606 1 0.0003606 10.25 Dry sediment 

B-factor Time 0.0007744 5 0.0001549 4.403 

Interaction 0.0005820 5 0.0001164 3.309 0.025> P> 0.01 
J->.. .... 

Error 0.001689 48 0.00003518 

Total 0.003405 59 

1 
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APPENDIX II: TABLE 15. 

and 50% salinity. 

Langbank sediment. Two-way anovar on suspended weights (mg/ml) at 10
0 e 

Factor A: Wet/dry sediments. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
Factors squares D.F squares F-ratio Probability 

Ss Ss/D.F 

A-factor 
Wet sediment 0.0004612 1 0.0004612 25.75 Dry sediment 

B-factor Time 0.002076 5 0.0004152 23.18 

Interaction 0.0001327 5 0.00002653 1.481 
.. 

. o.2s>i>0.10 

Error 0.0008598 48 0.00001791 

-

Total 0.003530 59 
----- ---- -------- -- -----

I 

I 
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APPENDIX II: TABLE 16 • 

and 100i. salinity • 

Langbank sediment. Two-way anovar on suspended weights (mg/ml) at 10
0e 

Factor A: Wet/dry sediments. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
Factors squares D.F squares F-ratio Probability 

Ss Ss/D.F 

A-factor 
Wet sediment 0.003970 1 0.003970 178.52 Dry sediment 

B-factor Time 0.005261 5 0.001052 47.32 

Interaction 0.0003068 5 0.00006136 2.759 0.05>P>0.025 
J.. .. . . 

Error 0.001067 48 0.00002224 

Total 0.01061 59 
- --_.-

I 

I 
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APPENDIX II: TABLE 17. 

and 0% salinity. 

Langbank sediment. Two-way anovar on suspended weights (mg/ml) at 20
0 e 

Factor A: Wet/dry sediments. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
~ 

Factor squares D.F squares F-ratio Probability 
Ss Ss/D.F . 

A-factor 
Wet sediment 0.000009298 1 0.000009298 6332.63 _ Dry sediment 

.. 

B-factor Time 0.000007779 5 0.000001556 1059.62 

Interaction 0.000005630 5 0.000001126 766.90 P ~ 0.001 
A;"~-k* 

Error' 0.00000007048 48 0.00000001468 

Total 0.00002278 59 
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APPENDIX II: TABLE 18. 

and 507. salinity. 

Langbank sediment. Two-way anovar on suspended weights (mg/ml) at 20
0e 

Factor A: Wet/dry sediments. 

Factor: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
Factor squares D.F squares F-ratio Probability 

Ss Ss/D.F 

A-factor Wet sediment 0.00001094 1 0.00001094 647.16 Dry sediment . 

B-factor Time 0.00009635 5 0.00001927 1139.9 

Interaction 0.000006011 5 0.000001202 71.12 P ~ O.OO~ 
**'1."** 

Error 0.0000008114 48 . 0.00000001690 

Total 0.0001141 59 
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APPENDIX II: TABLE 19. Langbank sediment. Two-way anovar on suspended weights (mg/ml) at 20
0 e 

and 100% salinity. 

Factor A: Wet/dry sediments. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
Factors squares D.F squares F-ratio P:r:obabi1ity 

Ss Ss/n.F 

. 
A-factor Wet sediment 0.0001769 1 0.0001769 79.84 Dry sediment 

. 

B-factor Time 0.0008971 5 0.0001794 81.00 .. 

Interaction 0.0002115 5 0.00004230 19.10 . P.( 0.001 
*"' ... AAnn 

Error 0.0001063 48 0.000002215 

Total 0.001392 59 

, 
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APPENDIX II: TABLE 20. Comparison of wet and dry Langbank sediment 

by one-way anovars of suspended weights (mg/m1) at the six 

different time intervals: 0% salinity, SoC data. 

Time Factors 'Sum of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 30.02 30.02 1 3394.0 P La 0.001 

5 Error 0.07075 0.008844 8 

Total 30.09 9 ,h't"1,*,'t 

Main 18.80 18.80 1 462.7 P L 0.001 

10 Error 0.3250 0.04062 8 

Total 19.12 9 *to'dn', 

Main 7.353 7.353 1 271.1 p '- 0.001 

20 Error 0.2170 0.02713 8 

Total 7.570 9 '#·r;·' ... ·c1' ... ·: 

Main 4.422 4.422 1 5660.5 P (0.001 

40 Error 0.006250 0.0007813 8 

Total 4.429 9 ****'1, 

Main 2.139 2.139 1 332.3 P '- 0.001 

60 Error 0.05150 0.006438 8 

Total 2.191 9 *-Ir:r** 

Main 2 .. 182 2.182 1 953.0 P l.'O.OOl 

120 Error 0.01831 0.002289 8 

Total 2.'200 9 ***** 
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APPENDIX II: TABLE 21. Comparison of wet and dry Langbank sediment by 

one-way anovars of suspended weight at the six different time 

intervals: sore salinity, SoC data. 

Time Factors Sum of Mean ~.F F-ratio Probability 
(sees) squares squares 

Main 190.8 190.8 1 54.60 P ~ 0.001 

5 Error 27.95 3.494 8 

Total 218.7 9 '1dt**''r 

Main 122.5 ~22.5 1 216.7 P £ 0.001 

10 Error 4.522 0.5652 8 

Total 127.0 9 ~t~'t')'t')'n-r 

Main 22.58 22.58 1 149.1 P L 0.001 

20 Error 1.211 0.1512 8 

Total 23.79 9 ~'ddrlrlt 

Main 5.550 5.550 1 286.5 P .(.0.001 

40 Error 0.1550 0.01938 8 

Total 5.705 9 ~'rldn'rlt 

• Main 0.2641 0.2641 1 325.0 p £'0.001 

60 Error 0.006500 0.0008125 8 

Total 0.2706 9 m'tm'n'r 

Main 0.06084 0.06084 1 53.37 P .( 0.001 

120 Error 0.00912C 0.001140 8 

Total 0.06996 9 -:t'lnh'rlt 
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APPENDIX II: TABLE 22. Comparison of wet/dry Lancbank sediment by 

one-way anovars of suspended weight at the six different time 

intervals: 100i. salinity, SoC data. 

Time Factors Sum of Mean D.F F-ratio Probability 
(sees) . squares squares 

Main 139.2 139.2 1 26.14 p(0.001 

5 Error 42.61 5.326 8 

Total 181.8 9 ,h'rln'rlc 

Main 165.4 165.4 1 964.9 P t...,0.001 

10 Error 1.371 0.1714 8 

Total 166.8 9 'in'c-ln'rn 

Main 107.4 107.4 1 59.33 P L.. 0.001 

20 Error 14.47 1.809 8 

Total 121.8 ,9 ,'C":n'C":n'c 

Main 1.936 1.936 1 1.081 0.50> P) 0.25 

40 Error 14.33 1.792 8 

Total 16.27 9 
" 

Main 0.04225 0.04225 1 1.154 O.sO>P> 0.025 

60 Error 0.2930 0.03663 8 

,Total 0.3353 9 

Main 0.03025 0.03025 1 2.951 0.25> P>0.10 

120 Error 0.0820 0.01025 8 

Total 0.1123 9 
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APPENDIX II: TABLE 23. Comparison of wet! dry Langbank sediment by 

one-way anovars of suspended weight at the six different time 

intervals I 07. salinity, 100C data. 

Time Factors Sum of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 65.08 65.08 1 113.9 P L-.0.001 

5 Error 4.570 0.5713 8 

Total 69.65 9 .. '/dn'r~h': 

Main 19.60 19.60 1 6.346 0.05> P >0.025 

10 Error 24.71 3.088 8 

Total 44.31 9 ,,: 

Main 6.360 6.360 1 91.06 P .t... 0.001 

20 Error 0.5588 0.06984 8 

Total 6.919 9 ')'n'n'r.'rlt 

Main 0.9181 0.9181 1 24.87 0.005>P>0.001 

40 Error 0.2954 0.03692 8 

Total 1.213 9 ,,:**"k 

Main 0.4942 0.4942 1 68.30 P L. 0.001 

60 Error 0.05788 0.007235 8 

Total 0.5521 9 "/rlrln't'k 

Main 0.1491 0.1491 1 188.9 P L.. 0.001 

120 Error 0.006315 0.0007894 8 

Total 0.1554 
. 

9 
. **,'r** 

. ' 

• I 
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APPENDIX II: TABLE 24. Comparison of wet I dry Langbank sediment by 

one-way anovars of suspended weight at the six different time 

intervals: 507. salinity, 100 C data. 

Time Factors Sum of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 50.42 50.42 1 5.316 0.10) p) 0.05 

5 Error 75.88 9.486 8 

Total 126.3 9 

Main 31.15 31.15 1 3.041 0.25> p). 0.10 

10 Error 81.95 10.24 8 

Total 113.1 9 

Main 32.94 32.94 1 30.85 P (.0.001 

20 Error 8.542 1.068 8 

Total 41.48 9 ,'dn'rlr'lt 

Main 25.04 25.04 1 7.771 0.025>P>0.01 

40 Error 25.78 3.222 8 

.. --~.- .... _ .. .. Total .50.82 9 -l('k 

Main 6.972 6.972 1 318.3 P .( 0.001 

60 Error 0.1753 0.02191 8 

Total 7.148 9 ,'rlrlr'lrlt 

Main 3.306 3.306 1 39.04 F '0.001 

120 Error 0.6775 0.08469 8 

- - . - .Total 3.984 9 *"~* 

.... 

I 
! 

. I 
I 
I 

I 
I 
I 

! 

.1 



482. 

APPENDIX II: TABLE 25. Comparison of wet/ dry l.angbank sediment by 

one-way anovars of suspended weight at the six different time 

intervals: 100r. salinity, 100C data. 

Time Factors Sum of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 248.9 248.9 1 32.98 P L.. 0.001 

5 Error 60.37 7.546 8 

Total 309.2 9 *~hh'rlr 

Main 290.6 290.6 1 24.98 0.005>P)0.001 

10 Error 93.06 11.63 8 

Total 383.7 9 
..;(~.(~t( ... ·t 

Main 220.6 220.6 1 43.98 P '-- 0.001 

20 Error 40.13 5.016 8 

Total 260.7 9 .. 'nr-lr-ln'r 
,. 

Main 222.2 222.2 1 945.2 P '- 0.001 

40 Error 1.880 0.2350 8 

Total 224.1 9 .. 'r'k;'r*,,~ 

Main 108.8 108.8 1 27.70 P L.. 0.001 

60 Error 31.41 3.926 8 

Total 140.2 9 '/rlrln'r* 

Main 76.73 76.73 1 19.66 0.005>P> 0.001 

120 Error 31.22 3.903 8 

.. . . Total 108.0 9 '1rm'rit 

-
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APPENDIX II: TABLE 26. Comparison of wet/dry Langbank sediment by 

one-way anovars of suspended weight at the six different time 

intervals: Or. salinity, 200C data. 

Time Factors Sum of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 1.879 1.879 1 6452.3 P L.. 0.001 

5 Error 0.00233 0.0002913 8 

Total 1.882 9 ~'c-':r-a'n'n't 

. 
Main 1.208 1.208 1 2477.1 P { 0.001 

10 Error 0.0039 0.0004875 8 

Total 1.211 9 ,'t~'(~':~'n'( 

Main 0.4580 0.4580 1 1448.1 P <.. 0.001 

20 Error 0.00253 0.0003163 8 

Total 0.4605 9 .. ';,'rn,'rk 

Main 0.1677 0.1677 1 212.3 P L 0.001 

40 Error 0.00632 0.00079 8 

Total 0.1740 9 'ft*-IrlrIt 

Main 0.01764 
. P ~ 0.001 0.01764 1 77.54 

60 Error 0.00182 0.0002275 8 

Total 0.01946 9 *~'n'n'r 

Main 0.001988 0.001988 1 23.23 P. ~ 0.001 

120 Error 0.0006848 0.0000856 8 

Total 0.002673 9 *m'o'n'r 

-
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APPENDIX II: TABLE 27. Comparison of wet! dry Langbank sediment by 

one-way anovars of suspended weight at the six different time 

intervals: SOi. salinity, 200C data. 

Time Factors Sum of Mean D.F F-ratio Probability (sees) squares squares 

Main 2.304 2.304 1 202.5 P '" 0.001 

5 Error 0.091 0.01138 8 

Total 2.395 9 -;'r,'(-)n'n't 

Main 0.7701 0.7701 1 286.5 P .( 0.001 

10 Error 0.0215 0.002688 8 

Total 0.7916 9 
.. ' .. '_._ ..... 
~ ... ' ", '" '" 

Main 0.9456 0.9456 1 128.8 P L 0.001 

20 Error 0.05875 0.007344 8 

Total 1.004 9 **-;rlr"i'r 

Main 0.196 0.1690 1 50.07 P ..( 0.001 

40 Error 0.169 0.003375 8 0 

Total 0.027 9 I -Idnh'r:r 

Main 0.04556 0.04556 1 81.00 P ~ 0.001 

60 Error 0.0045 0.0005625 8 

Total 0.05006 9 m'r:rn-:r 

Main 0.003423 0.003423 1 273.8 P t... 0.001 

120 Error 0.0001 0.0000125 8 

Total 0.003523 9 *-Iohh'r 
\ , 

! 
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APPENDIX II: TABLE 28. Comparison of wet/dry Langbank sediment by 

one-way anovars of suspended weight at the six different time 

intervals: 100i. salinity, 20
0e data. 

Time Factors Sum of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 55.23 55.23 1 20.42 0.005> p) 0.001 

5 Error 21.64 2.704 8 

Total 76.86 9 
~'n'(,'~'( 

Main 38.71 38.71 1 68.60 P ~0.001 

10 Error 4.515 0.5643 8 

Total 43.23 9 
,·:~n·:~·(,·r 

Main 2.450 2.450 1 63.33 P L.. 0.001 

20 Error 0.3095 0.03869 8 

Total 2.760 9 
'Mrldcj( 

Main 0.6503 0.6503 1 48.62 P i. 0.001 

40 Error 0.1070 0.01338 8 

Total 0.7573 9 
... 'n'n'n'rk 

. P (.0.001 Main 0.04556 0.04556 1 30.38 

60 Error 0.0120 0.0015 8 

.I.ota1 .0.05756 9 ,'n'c".'rlrl( 

Main 0.002403 0.002403 1 7.336 0.05> p) 0.025 

120 Error 0.00262 0.0003275 8 

Total 0.005023 9 ,'t 
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APPENDIX II: TABLE 29. 

sediment at 20oe. 
Langbank sediment. Two-way anovar on suspended weight of wet 

Factor A: Different salinities. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). . 

Sum of Mean 
Factors squares squares D.F F-ratio Probability 

Ss Ss/D.F 

07. S 
A-factor 507. S 0.0003974 0.0001989 2 135.7 

1007. S 
.. 

B-factor Time 0.0006275 0.0001255 5 85.69 

Interaction 0.0004474 0.00004474 10 30.55 P'(' 0.001 

***** 

-.. .. Error 0.0001055 0.000001465 72 
, 

Total 0.001578 89 

- - -- -- - - - ---

I 
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APPENDIX II: TABLE 30. 

sediment at 10oe • 

Langbank sediment. Two-way anovar on suspended weights of wet 

Factor A: Different salinities. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
Factors squares squares D.F F-ratio. Probability 

Ss Ss/D.F 
. 

Ok S 
A-factor 50% S 0.004729 0.002364 2 52.24 

100% S 

.- .R-£actor Time 0.005645 0.001129 5. 24.95 

Interaction 0.0007473 0.00007473 10 1.651 O.25~ P> 0.10 
. 

Error Q.003259 0.00004526 12-

Total 0.01438 89 
--------- ---

, 
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APFENDIX II: TABLE 31. 

sediment at SoC. 

Langbank sediment. Two-way anovar on suspended weight of wet 

Factor A: Different salinities. 

Factor B: Ttme intervals (5, 10, 20, 40, 60 and 120 seconds). 

5um of Mean 
Factors squares squares D.F F-ratio Probability 

5s 5s/D.F 

07. 5 
A-factor 507. 5 0.002162 0.001081 2 210.6 

1007. 5 

B-factor Time 0.005334 0.001067 5 207.9 

Interaction 0.001958 0.0001958 10 38.14 P ~ 0.001 
*'1> AM; 

Error 0.0'003695 0.000005133 72 

Total 0.009823 89 

.. 
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APPENDIX II: TABlE 32. Langbank sediment. Two-way anovar on suspended weight of dry 

sediment at 200e. 
Factor A: Different salinities. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

5um of Mean 
Factors squares squares D.F F-ratio Probability 

5s Ss/D.F 

07. 5 
A-factor 507. 5 0.00007796 0.00003898 2 1609.14 

1007. 5 

B-factor Time 0.00009154 0.00001831 5 755.8 

Interaction 0.00005790 0.000005790 10 239.03 P ~ 0.001 
*1,,*'1-* 

Error 0.000001744 0.00000002422 72 

Total 0.0002291 89 

I 
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APPENDIX II: TABLE 33. 

sediment at 10oe. 
Langbank sediment. Two-way anovar on suspended weight of dry 

Factor A: Different salinities. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

5um of Mean 
Factors squares squares D.F F-ratio Probability 

5s 5s/D.F 

0% 5 
A-factor 50% 5 0.0006676 0.0003338 2 62.52 

1007. 5 

B-factor Time 0.001655 0.0003310 5 61.99 

Interaction 0.0009300 0.00009300 10 17.42 P,", 0.001 
-;,e,*-;n..-k 

Error 0.0003844 0.000005339 72 . 

Total 0.003637 89 

I 

I 
I 
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APPENDIX II: TABLE 34. Langbank sediment. Two-way anovar on suspended weight of dry 

sediment at Soc. 

Factor A: Different salinities. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
Factors squares squares D.F F-ratio Probability 

Ss Ss/D.F 

07. S 
A-factor 507. S 0.001108 0.0005540 2 655.5 

1007. S 

B-factor Time 0.0005942 0.0001188 5 140.6 

Interaction 0.0005354 0.00005354 10 63.35 P~ 0.001 
"' .. J-,-,-,-Annnn 

Error 0.00006085 0.0000008451 72 

Total 0.002298 89 

, 
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APPENDIX II: TABLE 35. Comparison of suspended weight (mg/ml) in the 

three different salinities by one-way anovars, wet Lnngbank sediment, 

SoC. Main factor = 0'-, 50'- and 100'- salinity. 

Time Factors Suni of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 3~9.7 174.9 2 35.93 P L.. 0.001 

5 Error 58.39 4.866 12 

Total 408.1 1~ -.h'r"ldn'r 

Main 343.3 171.6 2 353.5 P L 0.001 

10 Error 5.827 0.4856 12 

Total 349.1 1~ 
';oh'o'rlt 

Main 316.8 158.4 2 123.8 P .t.. 0.001 

20 Error 15.36 1.280 12 

Total 332.2 1~ 
.,tt-:n'.";',";'t 

Main 17.36 8.679 2 8.393 0.01> P > 0.005 

40 Error 12.41 1.034 12 

Total 29.77 14 ';n'rk 

Main 0.6280 0.3140 2 12.17 0.005> P>O.OOl 

60 Error 0.3095 0.02579 12 

.Total 0.9375 14 *'frln'r 

Main 2.025 1.0126 2 131.5 P ~ 0.001 

120 Error 0.09237 0.007698 12 

Total 2.118 14 * .. 'c";'t;'c-k 
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APPENDIX II: TABLE 36. Comparison of suspended weight (mgtml) in the 

three different salinities by one-way anovars, wet Langbank sediment, 

10oC. Main factor = 07., 507. and 1007. salinity. 

Time Factors Sum of Mean D.F F-ratio Probability 
.. (sees) squares squares 

Main 602.5 301.3 2 35.16 P ~ 0.001 

5 Error 102.8 8.567 12 

Total 705.3 14 ~·,·:r-:t--:, .. 't 

Main 372.7 186.4 2 15.26 p~ 0.001 

10 Error 146.5 12.21 12 

Total 519.2 14 'i'(-fn'd(~'t 

Main 200.5 100.3 2 26.25 P.( 0.001 

20 Error 45.84 3.820 12 

Total 246.4 14 -Idn'o'd( 
.- . - . - -

Main 242.8 121.4 2 55.12 P.( 0.001 

40 Error 26.43 2.203 12 

Total 269.2 14 ,'r-lc-:c-:d( 

Main 119.5 59.76 2 22.81 P <. 0.001 

60 Error 31.43 2.619 12 

Total 150.9 14 m'n'm* 

Main 82.78 41.39 2 15.57 P (, 0.001 

120 Error 31.96 2.659 12 

Total 114.7 14 * .. 'rln'm 
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APPENDIX II: TABLE 37. Comparison of suspended weight (mg/ml) in the 

three different salinities by one-way anovars, wet Langbank sediment, 

20oe. Main factor = 07., 507. and 1007. salinity • 

.. 

Time Factors Sum of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 118.9 59.43 2 32.92 p£,O.OOl 

5 Error 21.67 1.805 12 

Total 140.5 14 -Idn'o'rlc 

Main 83.09 41.54 2 114.6 P L. 0.001 

10 Error 4.350 0.3625 12 

Total 87.44 14 ,'r-:ti'rln'r 

Main 7.544 3.772 2 190.0 P L- 0.001 

20 Error 0.2383 0.0199 12 

. Total 7.782 14 oJn'rlr;'rlc --._ .. _., . ,. 

Main 1.327 0.6635 2 82.73 P ~ 0.001 

40 Error 0.09625 0.008021 12 

Total 1.423 14 m'rlrlrlt 

Main 0.3966 0.1983 2 179.6 P ~ 0.001 

60 Error 0.01325 0.001104 12 

Total 0.4098 14 ofcofnh'rlt 

Main 0.002563 0.001282 2 6.008 0.025> P> 0.01 

120 Error 0.00256 0.0002133 12 

Total 0.005123 14 ** 

. 
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APPENDIX II: TABLE 38. Comparison of suspended weight (mg/ml) in the 

three different salinities by one-way anovars, dry Langbank sediment, 

5°C. Main factor = 07., 507. and 1007. salinity. 

Time Factors Sum of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 99.83 49.92 2 54.51 P ~ 0.001 

5 Error 9.157 0.9157 12 

Total 109.0 14 -Ic-/,"("("( 

Main 113.1 56.53 2 175.4 P t... 0.001 

10 Error 0.3860 0.03217 12 

Total 113.4 14 'irlr-:c-:c-:r 

Main 99.29 49.64 2 115.6 P ~ 0.001 

20 Error 0.5138 0.0428 12 

Total 99.80 14 .. 'r-k,'nh'( 

Main 26.16 13.082 2 75.26 P ~ 0.001 

40 Error . 2.086 0.1738 12 

Total 28.25 14 'h~t*"k 

Main 2.079 1.040 2 300.6 P ~ 0.001 

60 Error 0.04150 0.003458 12 

Total 2.121 14 1t*'It"irlt 

Main 0.4938 0.2470 2 173.6 P ~ 0.001 

120 Error 0.01706 0.001422 12 . 

Total 0.5109 14 -In'rlt'lrlt 
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APPENDIX II: TABLE 39. Comparison of suspended weight (mg/ml) in the 

three different salinities by one-way anovars, dry Langbank sediment, 

10°C. Main factor = 07., 507. and 1007. salinity. 

Time Factors Sum of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 272.3 136.1 2 43.09 P L 0.001 

5 Error 37.91 3.160 12 

Total 310.2 14 ~'rl("(i'n't 

Main 80.27 40.13 2 9.062 P 1.. 0.001 

10 Error 53.15 4.429 12 

Total 133.4 14 .,·n·(~·r·:ri·t 

Main 31.77 15.89 2 57.08 P L. 0.001 

20 Error 3.340 0.2783 12 

Total 35.11 14 ~'rl(')'t** 

Main 14.69 7.346 2 57.84 P L.. 0.001 

40 Error 1.524 0.1270 12 

Total 16.22 14 ,',-:r-:n'rlt 

Main 0.4507 0.2254 2 15.53 P ~ 0.001 

60 Error 0.1741 0.01451 12 

Total 0.6249 14 * .. hhh'c 

Main 0.02221 0.01111 2 26.31 P ( 0.001 

120 Error 0.005065 0.0004221 12 

Total 0.02728 14 ,,,**'1'* 
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APPENDIX II: TABLE 40. Comparison of suspended weight (mg/rol) in the 

three different salinities by one-way anovars, dry Langbank sediment, 

20oC. Main factor = 07., 507. and 1007. salinity. 

Time Factors Sum of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 18.53 9.263 2 1762.1 P ~ 0.001 

5 Error 0.06308 0.005257 12 

Total 18.59 14 '·ti'c-:r~·: .. ·, 

Main 11.16 5.582 2 351.8 P.( 0.001 

10 Error 0.1904 0.01587 12 

Total 11.35 14 .,'t~'(·:t~·t.,·t 

Main 3.405 1.702 2 154.1 P < 0.001 

20 Error 0.1325 0.01104 12 

Total 3.537 14 ,'o'o'ddt 

Main 0.5745 0.2873 -2, 78.22 P"" 0.001 

40 Error 0.04407 0.003673 12 

Total 0.6186 14 **"It-k'.'r 

Main 0.2939 0.1470 2 347.8 P < 0.001 

60 Error 0.005070 0.0004225 12 

Total 0.2990 14 * .. 'rlrlrlr 

Main 0.002462 0.001231 2 16.80 P < 0.001 

120 Error 0.0008796 0.00007330 12 

.. Total 0.003342 14 ***** 



• 
ex) 

~ 
~ 

APPENDIX II: TABLE 41. Langbank sediment • Two-way anovar on suspended weight of wet 

sediment at 0% salinity. 

Factor A: Different temperatures. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
I 

Factors squares squares D.F F-ratio Probability 
Ss Ss/D.F 

50e 
A-factor 100e 

200e 
0.0003383 0.0001691 2 '7.204 

B-factor Time 0.0008913 0.0001783 5 7.593 

. 
Interactions 0.0006156 0.00006156 10 2.622 0.05>P> 0.025 

* 

Error 0.001690 0.00002348 72 

Total 0.003536 89 
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APPENDIX II: TABU: 42. Langbank sediment. 

sediment at 507. salinity. 

Two-way anovar on suspended weight of wet 

Factor A: Different temperatures. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
Factors squares squares D.F F-ratio Probability 

Ss Ss/D.F 

50e 
A-factor 100e 0.001585 0.0007923 2 82.83 

200 e 

B-factor Time 0.002824 0.0005648 5 59.05 

Interaction 0.0008597 0.00008597 10 8.988 P L.. 0.001 
"/c"/de:' :. 

Error . 0.0006887 0.000009565 72 

Total 0.005957 89 
---------- - -- --

~~ 
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APPENDIX II: TABLE 43. Langbank sediment. 

sediment at 1007. salinity. 

Two-way anovar on suspended weight of wet 

Factor A:_ Di fferent temperatures 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
Factors squares squares D.F F-ratio Probability 

5s 5s/D.F 

50e 
A-factor 100e 0.004592 0.002296 2 144.34 

200e 

B-factor Time 0.008219 0.001644 5 103.35 

Interaction 0.001338 0.0001338 10 8.414 P L.. 0.001 
J_.~._ I."'.'.", ... 

Error 0.001145 0.00001591 72 

Total 0.01529 89 
--- - ------ - - ------ --- - --- - ----- ! 
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APPENDIX II: TABlE 44. Langbank sediment. Two-way anovar on suspended wei-ght of dry 

sediment at 0% salinity. 

Factor A: Different temperatures. 

Factor B: Time intervals (5. 10. 20. 40. 60 and 120 seconds). 

Sum of Mean 
Factors squares squares D.F F-ratio Probability 

Ss Ss/D.F 

sOe 
A-factor 100e 0.000003872 0.000001936 2 44.47 

200e 

B-factor Time 0.00001038 0.000002075 5 47.68 

Interaction 0.000004379 0.0000004379 10 . 10.06 1> L:.. 0.001 
~-:t** 

Error 0.000003134 0.00000004353 72 

Total 0.00002176 89 
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APPENDIX II: TABLE 45. Langbank sediment. 

sediment at 507. salinity. 

Two-way anovar on suspended weight of dry 

Factor A: Different temperatures. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean 
Factors squares squares D.F F-ratio Probability 

Ss Ss/D.F 

5°C 
A-factor 100 e 0.0004749 0.0002375 2 78.00 

200 e 

B-factor Time 0.0005554 0.0001111 5 36.49 
I 

Interaction 0.0003114 0.00003114 10 10.23 p£ 0.001 
.. ' , ...... 
nAnnn 

Error 0.0002192 0.000003044 72 

Total 0.001561 89 
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APPENDIX II: TABlE 46. Langbank sediment. Two-way anovar on suspended weight of dry 

sediment at 1007. salinity. 

Factor A: Different temperatures. 

Factor B: Time intervals (5, 10, 20, 40, 60 and 120 seconds). 

Sum of Mean I 
Factors squares squares D.F F-ratio Probability 

Ss Ss/D.F 

50e 
A-factor 100e 0.0005794 0.0002897 2 92.85 I 

200e 

B-factor Time 0.002265 0.0004531 5 145.20 

Interaction 0.0007171 0.00007171 10 22.98 P~ 0.001 
"k-'''*f.7 

Error 0.0002247 0.000003120 72 

Total 0.003787 89 
- ----- - --
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APPENDIX lIz TABLE 47. Comparison of the effect of the three 

different temperatures on suspended weight (mg/ml) by one-way 

anovars. Wet Langbank sediment, Or. salinity. Main factor c 

5, 10 and 20oe. 

Time Factors Sum of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 59.40 29.70 2 81.28 P ~ 0.001 

5 Error 4.385 0.3654 12 

Total 63.79 14 
__ 'c,'n't,'c __ 't 

Main 22.69 11.35 2 5.549 0.025> p) 0.01 

10 Error 24.54 2.045 12 

Total 47.23 14 ,We 

Main 6.085 3.043 2 47.79 P ~ 0.001 

20 Error 0.7640 0.06367 12 

Total 6.849 14 ~dnHt* 

Main 3.852 1.926 2 76.35 P t.... 0.001 

40 Error 0.3028 0.02523 12 

Total 4.155 14 **--'r** 

Main 2.389 1.195 2' 134.9 P <. 0.001 

60 Error 0.1063 0.008854 12 

Total 2.495 14 * ... ·rln'r* 

Main 2.239 1.120 '2 53.9 P ~ 0.001 

120 Error 0.02512 0.002093 12 

.. Total 2.264 14 ***** 
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APPENDIX II: TABLE 48. Comparison of the effect of the three 

different temperatures on suspended weight (mg/m1) by one-way 

anovars. Wet Langbank sediment, 507. salinity. Main factor: 

5, 10 and 20oC. 

Time Factors Sum of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 244.7 122.4 2 15.68 P L.. 0.001 

5 Error 93.64 7.804 12 

Total 338.4 14 ~c*1c*,'t 

Main 192.3 96.16 2 24.99 P ~0.001 

10 Error 46.17 3.837 12 

Total 238.5 14 -t,*,'rn,'t 

Main 93.16 46.58 2 84.11 P L 0.001 

20 Error 6.646 0.5538 12 

Total 99.80 14 m't-tn't* 

Main 69.49 34.74 2 16.81 P < 0.001 

40 Error 24.81 2.068 12 

Total 94.30 14 mn'rl'* 

Mairi 7.089 3.545 2 243.4 P < 0.001 

60 Error 0.1748 0.01456 12 

Total 7.264 14 m'rnm't 

Main 4.378 2.189 2 38.79 P L.. 0.001 

120 Error 0.6772 0.05643 12 

Total 5.055 14 **m'r'lt 
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APPENDIX II: TABLE 49. Comparison of the effect of the three 

different temperatures on suspended weight (mg/ml) by one-way 

anovars. Wet Langbank sediment, 1007. salinity. Main factor c 

5, 10 and 20oC. 

Time Factors Sum of Mean D.F F-ratio Probability (secs) squares squares 

Main 465.9 233.0 2 32.95 P ~ 0.001 

5 Error 84.84 7.070 12 

Total 550.8 14 'In't'lc'lt'1t 

Main 284.1 142.1 2 19.84 P .(.0.001 

10 Error 85.93 7.160 12 

Total 370.0 14 '1dnh'c')'r 

Main 296.4 148.2 2 32.92 P '- 0.001 

20 Error 54.02 4.502 12 

Total 350.4 14 'Icm'r'ln't 

Main 236.9 118.4 2 102.8 P L... 0.001 

40 Error 13.82 1.152 12 

Total 250.7 14 *')hhh'r 

Main 136.2 68.11 . 2 25.97 P .(. O. 001 

60 Error 31.47 2.623 12 
Total 167.7 14 -Irlrlrln'r 

Main 98.72 49.36 2 18.93 P.( 0.001 

120 Error 31.30 2.608 12 

Total 130.0 14 ')h'rlrlr* 
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APPENDIX II: TABLE 50. Comparison of the effect of the three 

different temperatures on suspended weight (mg/ml) by one-way 

anovars. "Dry Langbank sediment, Oie salinity. Main factorl 
o 5, 10 and 20 C. 

Time Factors Sum of Mean D.F F-ratio Probability (sees) squares squares 

Main 88.84 144.42 2 114.9 P .( 0.001 

5 Error 4.638 0.3865 12 

Total 93.48 14 .. 'n'r-:dr-.'t 

Main 0.9566 0.4783 2 11.48 0.005> P>O.OOl 

10 Error 0.5002 0.04168 12 

Total 1.457 14 ~'t~'n'c--:t 

Main 0.05856 0.02928 2 24.61 l' '" 0.001 

20 Error 0.01428 0.001190 12 

Total 0.07284 14 -Inh'n't* 

Main 0.05714 0.02857 2 66.06 P L..0.001 

40 Error 0.005190 0.0004325 12 

Total 0.06233 14 -.'r**"lc* 

Main 0.04838 0.02419 2 58.61 P L..,0.001 

60 Error 0.004953 0.0004128 12 

Total 0.05334 14 .. 'rIrlrk* 

Main 0.0000 0.0 2 . 0 P> 0.75 

120 Error 0.0001944 0.00001620 12 

Total 0.0001944 14 
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APPENDIX II: TABLE 51. Comparison of the effect of the three 

different temperatures on suspended weight (me/m1) by one-way 

anovars. Dry Langbank sediment, 50% salinity. Main factor = 
5, 10 and 20°C. 

Time Factors Sum of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 76.94 38.47 2 45.20 1'..( 0.001 

5 Error 10.21 0.8511 12 

Total 87.16 14 "1'-:0'(","1, 

Main 73.30 ~6.65 2 10.92 0.005>1'> 0.001 

10 Error 40.27 3.356 12 

Total. 113.6 14 '1:-irin't 
._. -

Main 30.27 15.13 2 57.36 P LO.001 

20 Error 3.166 0.2638 12 

Total 33.43 14 *-:r-:o'(,'( 

Main 15.56 7.779 2 81.07 P .(0.001 

40 Error 1.152 0.09596 12 

Total 16.71 14 ,'r1rlo',* 

Main 0.000750 0.0003750 2 0.3913 0.75> p) 0.50 

60 Error 0.01150 0.0009583 12 

Total 0.01225 14 

Main 0.1165 0.05823 2 73.32 P~ 0.001 

120 Error 0.009530 0.0007942 12 

• ____ • ___ 0' • .. Total 0.1260 14 10'0'0"* 
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APPENDIX II: TABLE 52. Comparison of the effect of the three 
different temperatures on suspended weight (mg/ml) by one-way 

anovars. Dry Langbank sediment, 1007. salinity. Main factor: 

5, 10 and 20oC. 

Time Factors Stun of Mean D.F F-ratio Probability (sees) squares squares 

Main 177.2 88.60 2 26.78 P (. 0.001 

5 Error 39.70 3.308 12 

Total 216.9 14 1c-lc-:rldc 

Main 55.51 17.76 2 25.72 P <. 0.001 

10 Error 12.95 1.079 12 

Total 68.46 14 ~hhhh't 

Main 72.39 36.19 2 538.9 P L. 0.001 

20 Error 0.8060 0.06717 12 

Total 73.19 14 '/on'rid, 

Main 17.34 8.672 2 42.73 P .( 0.001 

40 Error 2.436 0.2030 12 

Total 19.78 14 *~'c-.'rln·t 

Main 1.120 0.5600 2 32.90 P < 0·.001 
60 Error 0.2043 0.01702 12 

Total 1.324 14 ***** 

Main 0.4983 0.2491 2 225.6 P <. 0.001 

120 Error 0.01325 0.001104 12 
Total 0.5115 14 ****-It 



o 
r-f 

""' 

APPENDIX II: TABLE 53. Comparison of the suspended sediment (mg/ml) at the six different time intervals 

by one-way anovars. Langbank sediment: SoC. 

Salinity Sediment Factors Sum of Mean D.F F-ratio Probability 
squares squares 

Main 39.30 1.861 5 338.1 P L.. 0.001 

Wet Error 0.5580 0.02325 24 

Total 39.86 29 'k-;;';'** 

Oi. 
Main 1.251 0.2514 5 46.11 P L... 0.001 

Dry Error 0.1308 0.005452 24 

Total 1.388 29 ***:.:. 

Main 506.4 101.3 5 12.68 P <. 0.001 

Wet Error 33.44 1.393 24 

Total 539.8 29 ~"'** 
50i. 

Main 17.57 3.513 5 205.5 P ~ 0.001 

Dry Error 0.4103 0.01709 24 

Total 17.98 29 ~,r;;':':' 

Main 1218.2 255.6 5 104.9 P.,( 0.001 

Wet Error 58.41 2.436 24 

Total 1336.7 29 -k-:"-k-1--l. 

100i. 
Main 263.5 52.69 5 86.05 P~ 0.001 

Dry Error 14.70 0.6124 24 

Total 278.2 29 *'k-;rl."* 
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APPENDIX II: TABLE 54. Comparison of the suspended sediment (mg/ml) at the six different time 

intervals by one-way anovars. Langbank sediment: 10
0
C • 

Salinity Sediment Factors Sum of Mean D.F F-ratio Probability 
squares squares 

Main 117.5 23.50 5 19.09 P ~0.001 

Wet Error 29.54 1.231 24 

Total 147.1 29 *:'k;..* 

07-
Main 2.409 0.4817 5 17.74 PI.... 0.001 

Dry Error 0.6517 0.02715 24 

Total 3.060 29 ***;..* 

Main 396.0 79.19 5 13.72 P ~ 0.001 

Wet Error 138.5 5.773 24 

Total 534.5 29 **'1>;;* 
507-

Main 192.0 38.41 5 16.95 P .( 0.001 

Dry Error 54.39 2.266 24 . 
Total 246.4 29 -A-;;:'AA 

Main 820.1 164.0 5 18.15 P~O.OOl 

Wet Error 216.9 9.038 24 

Total 1037.0 29 ~hAA 

100i. 
Main 451.9 90.37 5 52.83 P ~ 0.001 

Dry Error 41.05 1.711 24 

Total 492.9 29 **-I.-k* 

I 
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APPENDIX II: TABLE 55. Comparison of the suspended sediment (mg/ml) at the six different time 

intervals by one-way anovars. Langbank sediment: 20°C • 

Salinity Sediment Factors Sum of Mean D.F F-ratio Probability 
squares squares 

Main 3.329 0.6659 5 961.5 P .(.0.001 

Wet Error 0.01662 0.0006925 24 

Total 3.346 29 ~;.*:. 

0% 
Main 0.02318 0.004636 5 111.3 P ~ 0.001 

Dry Error 0.0009996 0.00004165 24 

Total 0.02418 29· ***** 
Main 18.61 3.721 5 485.2 P (.. 0.001 

Wet Error 0.1841 0.007670' 24 

Total 18.79 29 **:'A:' 

50i. 
Main 6.986 1.397 5 1785.4 P ~ 0.001 

Dry Error 0.01878 0.0007825 24 

Total 7.004 29 *:.**:. 

Main 246.8 49.36 5 45.28 P ~ 0.001 

Wet Error 26.16 1.090 24 

Total 273.0 29 -k-' ... .d.-1r 

100i. 
Main 30.35 6.070 5 350.0 P L 0.001 

Dry Error 0.4163 0.01734 24 

Total 30.77 29 **-:.:.:: 

I 
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APPENDIX II. TABLE 56. Application of three equations to the data of the suspended weithts obtained at the three different temperatures, three 

different salinities, and wet and dry Lancbank sediment to obtain the best fit • 

Factors Y"a+bx y - &e 
bx Y _ axb 

Teaperature SaUnity Sediment Equation R a Equation R 
a Equation It type rank rank 

Wet y- 3.029 -0.02289X -0.7813 3 loy- 1.108 +0.01185X -0.8589 2 7- 9.10SX-o·4943 -0.9779 
ot 

8.19U-1 •262 Dr)' 70: 0.4534 -0.00433ll -0.7928 3 loy .. -D.3086 -o.03962X -0.9507 1 y- -0.8266 

SoC 
Wet 7- 7.757 -0.0820Slt . -0.7613 3 loy. 2.414 -o.04525X -0.9907 1 7 - 265.SX-1 •568 -0.9375 

50% 
8.482X-o·8343 Dry 7- 1.462 -0.01394X -0.7086 3 lay.- .0.2408 -o.O~09X -0.8035 2 7- -0.9585 

Wet 7 so 14.12 -0.1429X -0.8425 3 lo7- 2.869 -o.03692X -0.9369 1 7 _ 25S.SX-1 •307 -0.9110 
100% 

57 06X'°·93S2 Dry 7- 7.102 -0.06706X -0.8665 3 Iny - 2.136' -o.02654X -0.961.7 .1 7 -.. • -0.9253 

Wet y. 3.609 -0.03666X -0.6514 3 loy. 1.177 " -0.02S03X -0.S714 2 7- 30.14X-1 •013 -0.9630 
0% 

13.32X-I •59S Dry y .. 0.4694 -0.00S107X -0.6294 3 Iny • ~0.7981 . ~0.04127X -0.8706 2 yo: -o.S7I.9 

Wet y .. 9.634 -0.08334X -0.7768 3 Iny • 2.345 -0.02016X -0.9013 1 yo: 45.39X-0•7169 -0.8749 
100 e 50% 

y = .l.62..sx-1 •S09 Dry y" S.S31 -0.05596X -0.7681 3 loy D. 2.l.l.2 -0.04409X -0.9603 1 -0.8S10 

Wet y=16.33 -0.1078..'( -0.7218 3 loy. 2.788 -O.Ol1ll -0.7531 2 y" 41.71X-0.4351 -0.8090 
loot 

y = 109.4X-1 •399 Dry y= 5.816 -0.0632lX. -0.6136 3 loy. 1.702 -0.03648.'< -0.9201 2 -0.9637 

Wet y= 0.7429 -0.00249X -0.8540 3 1ny 0: -0.08059 -0.OZ979X -0.9704 1 7"" 7.967X-1 •055 -0.9J8J 
0% . 

0.4~04X-O. 8.81.5 Dry y= 0.06695 -6.036X -0.8420 3 lny • -2.519 -0.02SJax -0.91ll 1 'Y. ~0.8666 . 

20°C 
Wet y"' 1.740 -1.697X -0.8437 3 Iny • 0.8594 -0.03239X -0.9956 1 yo: 21.29X-1 •101 -0.9242 

SOX 
20.49:<-1.303 Dry y= 1.024 -0.01016X -0.8269 3 loy = 0.4708 -0.0395ax -0.9885 1 7" -0.8887 

Wet Y = 5.270 -0.0558lX -0.7279 3 1ny = 1.902 -0.04053X -0.9800 1 y • 129.lX-l •441 -0.9516 
loot 

38.5G.'(-1.287 Dcy )" = 2.075 -0.02104X -0.8174 ) lny .. 1.070 -0.03757X -0.9887 1 Y" -0.9249 . 

B 
rank 

1 

2-

2 

1 

2 

2 

I 

1 

2 

2 

I 

1 

2 

2 .. 

2 

2 

2 

2 
I 
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APPENDIX II 

Methods of sedimentation size analysis 

There are several different methods of sedimentation size analysis 

(Allen, 1975; Dyer, 1979). These methods are as follows. 

1. The pipette method 

In the pipette method of particle size analysis, the concentration 

changes occurring with a settling suspension are followed by drawing 

off definite volumes by means of a pipette. The concentration of 

solids in the samples may be determined by centrifugation, drying and 

weighing or simply drying and weighing. The drying temperature should 

not be too high or spitting and subsequent loss of powder may occur. 

With hygroscopic dispersing agents, special care must be taken to 

eliminate uptake of moisture from the atmosphere as the container cools. 

This method has been explained in detail by Allen, 1975, p. 193; Dyer, 

1979, p. 102; Galehouse, 1971, pp. 79-94. 

In my study, I used a modified version of the pipette method. 

2. The photosedimentation technique 

The photosedimentometer combines gravitational settling with 

photoelectric measurement. The principle of the technique is that a 

narrow horizontal beam of parallel light is projected through a sus­

pension at a known depth (h) on to a photocell. Assuming an initially 

homogenous suspension, the concentration of particles in the light beam 

will be the same as the concentration in the suspension. If the 

particles are allowed to settle, the number of particles leaving the 

light beam will be balanced by the number entering it from above. 

However, after the largest particle present in the suspension, dm has 

fallen from the surface to the measurement zone the emergent light flux 

will begin to increase since there will be no more particles of this 
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size entering the measurement zone from above. Hence, the concentration 

of particles in the light beam at any time, t, will be the concentration 

of particles smaller than dst ' where dst is given by Stokes' Law, dst 

is the Stokes' diameter. 

3. X-ray sedimentation 

In this method, an instrument employing the X-ray absorption 

technique with a special programme for scanning the sedimentation tank. 

In this case the X-ray density is proportional to the weight of powder 

in the beam (see Allen, 1975, pp. 206-210 for details). 

4. Hydrometers 

The variation in density of a settling suspension may be followed 

with a hydrometer. The suspension is made up with a known amount of 

powder and thoroughly agitated, usually by shaking. The container 

is then placed in a thermostat and the change in density of the sus pen-

sion at known depths recorded as the solid settles out (see Allen, 

1975, pp. 210-212 and Dyer, 1979, p. 106 for details). 

5. Divers 

This method is an extension of the hydrometer technique. Two 

types of divers were designed, the first for gravitational and the 

second for centrifugal sedimentation. A number of divers are required 

since each one gives only one point on the size distribution curve (see 

Allen, 1975, pp. 212-214 for details). 

6. The specific gravity balance' 

In this method, the changes in density within a settling suspension 

may be followed using a specific gravity balance (see Allen, 1975, p. 214 

for details). 
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7. Coulter counter 

Coulter counter provides a very detailed analysis of the grain size 

present in a sediment sample (see Dyer, 1979, p. 109). 

A review of size analysis of fine-grained suspended sediments is 

also described in Swift et al. (1972). 
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APPENDIX III: TABLE 1. The sequence of removing . the 2 x 6 replicate samples from each cylinder in the 

scaled down sedimentation experiment • Each column represents one cylinder containing sediment and 

secretions digested by one enzyme. The numbers in the columns of the table are random numbers whose 

sequence was obtained from Rohlf and Sokal (1969, Table 0 , p. 153). 

Time 
Cylinders 

(sees) Replicate 
0<. -amylase Hyaluronidase Lipase Lysozyme Pepsin Trypsin 

a 7 7 11 10 5 5 
5 

b 12 2 7 2 2 1 

a 4 10 8 7 7 4 
10 

b 1 1 5 6 6 3 

a 3 3 6 11 3 12 
20 

b 5 8 4 9 4 6 

a 9 11 10 1 10 2 
40 

b 11 5 9 8 8 7 

a 6 4 2 12 9 8 
60 

b 8 6 1 4 12 9 

a 10 9 12 3 11 10 
120 

b 2 12 3 5 1 11 

, 
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APPENDIX IIlJ TABU: 2. Means and standard deviations of suspended wei&hts (1Ilg/1Il1) of Langbank (LB. .. ) and Rockware CRWS) sediments without 

(control) and with (Corophium volutator. Nereis diversieolor and mixed) animals at different time intervals. 

Sediment 
1J.JH RWS 

type 5 sees 10 sees 20 sees 40 sees 1 lIIin 2 min 5 secs 10 secs 20 sees 40 sees 1 min 

50.15 49.37 20.59 4.975 2.550 1.775 49.83 31.78 5.275 4.925 2.150 
Control + + + + + + + + + + + 

0.01"962 0.04970 0.03'805 0.03953 0.07289 0.01768 0.05595 0.07950 0.07289 0.03953 0.03953 

With 94.78 70.03 61.58 52.87 50.03 20.63 62.83 50.35 48.93 36.59 21.65 
+ + + + + + + + + + + C. volutator 0.03'595 0.0L789 0.01906 o.Iln 0.l828 O.roOl7 0.06380 0.0"071 0.'05595 0.1'545 0.'06380 

With 122.8 110.3 100.1 89.28 67.23 45.63 92.78 80.03 64.78 50.15 38.88 
+ + + + + + + + + + + N. diversicolor 0.07071 0.1140 0.04416 0.05310 0:04550 0.'08843 0.05595 0.0l789 0.03962 0.05595 0.'01789 

With 144.3 128.0 100.2 99.38 73.31 51.02 123.0 112.3 69.03 50.33 48.28 C. volutator + + + + + + + + + + + and 0.08367 0.ID421 0.0I789 0.03962 0:ll2775 0.03782 0.04472 0.07071 0.'06573 0.'05595 2.420 :" diversieolor 

2 lIIir. 

1.020 
+ 

o.ClJa? 

7.825 .. 
0.08S~' 

15.03 
+ 

0.039Gl 

22.53 
+ I 

0.079~O I 
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APPENDIX III: TABLE 3. The In values of suspended weights (mg/ml) of Langbank (LBM) and Roekware (RWS) sediments 

without (control) and with (C. volutator, N. diversicolor and mixed) animals at six time intervals • 

LBM RWS 

Sediment Time. -(sees) Time" (sees) 
type 

5 10 20 40 60 120 5 10 20 40 60 120 

Control 3.915 3.899 3.025 1.604 0.9361 0.5738 3.909 3.459 1.663 1.594 0.7655 0.01980 

With 4.552 4.249 4.120 3.968 3.913 3.027 4.140 3.919 3.890 3.600 3.075 2.057 C. volutator 
~ 

With 4.811 4.703 4.606 4.492 4.208 3.821 4.530 4.382 4.171 3.915 3.660 2.710 N. diversicolor 

With 
mixed 

C. volutator 4.972 4.852 4.607 4.599 4.295 3.932 4.812 4.721 4.235 3.919 3.877 3.115 
and 

N. diversicolor 

. " 
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if .\PPENDIX IIII TABU: 4. Heans aruS staruSard deviations of suspended weithts (111&/1111) of Ardmore CARD) aruS Rockware (lUIS) sediments without (eor_t~\) 

&nd with (Py~ospio elegans. Scoloplos armi~ and Arenicola marina) animals at different time intervals. 

ARD IlWS -1 
Sediment 

type 
5 sees 10 sees 20 sees 40 sees 60 sees 120 sees 5 sees 10 sees 20 sees 40 sees 60 sees 120 $f;C~ . 
50.03 43.80 23.25 5.035 2.315 1.185 49.83 31.78 5.275 4.925 2.150 1.020 

Control + + + + + + ! ' + + + + + 
0.1869 7.150 4.444 0.2240 0.2219 Q:2020 0.02881 0.08258 0.05303 0.03536 0.01768 070273~-

94.73 64.40 48.75 22.75 8.250 2.925 89.25 54.98 44.33 18.28 4.975 2.375 
l'ygospio + + + + + + + + + + + + 

0.05595 0.1"031 0.09524 0.'05550 0.03953 0:03536 0.03962 0.05595 0.04817 0.06380 0.05590 0:063;'. 

50.07 45.25 23.30 4.999 2.625 1.300 49.83 31.80 5.300 4.950 2.200 1.070 
Sc01°E10s + + + + + + + + + + + + 

0.03114 0.1768 0.06380 0.'002236 0.007906 0:07289 0.5819 0.06380 0.1132 0.03953 0.05590 07032c 

122..8 93.75 51.60 48.25 26.25 4.375 97.78 83.23 49.88 33.13 15.88 2.825 
Arenico1a + + + + + + + + + + + + 

o.llio '1.05595 0.2904 0.03962 0.08843 f 06374 0.05595 0.05595 0.03962 0.09017 0.05595 0:05S~ 
--- -- ---- ---- -- _ .. --

~ 

" 

, 
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APPENDIX III: TABLE 5. The In values of suspended weights (mg/ml) of Ardmore (ARD) and Roekware (RlolS) sediments 

without (eontrol)and with (Pygospio elegans, Scoloplos armiger and Arenicola marina) animals at six time intervals. 

ARD RWS 

Experiment Time (sees) Time (sees) 
\ 

5 10 20 40 60 120 5 10 < _ 20 40 60 120 

Control 3.913 3.780 3.146 1.616 0.8394 0.1697 3.909 3.459 1.663 1.594· 0.7655 0.01980 

With 4.551 4.165 3.887 3.125 2.110 - 1.073 4.491 4.007 3.792 . 2.906 1.604 0.8650 Pygospio 

I 
With 3.913 3.812 3.148 1.609 0.9651 0.2624 3.909 3.459 1.668 1.599 0.7885 0.06766 Scoloplos 

_ With 
4.811 4.541 3.944 3.876 3.268 1.476 4.583 4.422 3.910 3.500 2.765 1.039 Arenieola • . .. . . -

-- -
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APPENDIX 1111 TABLE 6. Statistical analysis of suspended sediment (mcI~l) in expcriments 

testing the effect of animal secretion on sedimentation (Rockware sed~ent containing 

Lan&bank and Ardmore species). Six 1 x 2 one-way analyses of variance each comparing 

sediment containing C. volutator secretions, sediment containing N. diversicolor 

secretions, sediment containing p. elegans secretions and sediment containing A. ~arina 

secretions. Data for the 5-second time interval. 

Comparison Factors Sum of Hean D.F F-ratio Probability squares squares 

C. volutator Hain 2242.2 2242.2 1 622835.2 P ~ 0.001 

x Error 0.02880 0.003600 8 

N. diversicolor Total 2242.2 9 *"'"'** 

C. volutator Hain 1745.6 1745.6 1 618996.3 P <. O.OC)l 

x Error 0.02256 0.002820 8 

P. ele~ans Total 1745.6 9 ~ 

C. vo1utator Hain 3053.4 3053.4 1 848168.5 P ~ 0.001 

x Error 0.02880 0.003600 8 

A. lIIarina Total 3053.4 9 ..,...,.... 

N. diversicolor Hain 31.05 31.05 1 13211.3 P {0.001 
x Error 0.01880 0.00235 8 

P. ele~ans Total 31.07 9 ***** 
N. diversicolor Hain 62.50 62.50 1 19968.1 P l. 0.001 

x Error 0.02504 0.003130 8 

A. marina Total 62.53 9 ***** 
P. ele~ans Hain 181.6 181.6 1 77296.4 P 1.. 0.001 

x Error 0.01880 0.002350 8 

A. lIIarina Total 181.7 9 ...... 
-

I 

I 

i 
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APPENDIX III I TABU: 1. Statistical analysis of suspended sediment (1Ilg/lIll) in experilllents 
testing the effect of aniIIlal secretions on sediJnentation (Rockware sediJnent containing 

l.an&banlt and Ardmore species). Six 1 x 2 one-way analyses of variance each comparing 

sediJnent containing C. volut ator secretions, sedilllent containing N. di versicolor 

secretions, sediJnent containing P. elegans secretions and sediment containing A. marina 

secretions. Data for the 10-second tiJne interval. 

Canparison Factors 
Sum of Hean D.F F-ratio Probability squares squares 

C. volutator Hain 2202.0 2202.0 1 821804.2 P t.. 0.001 

x Error 0.02128 0.002660 8 

N. diversicolor Total 2202.0 9 'inh\TIr 

. 
C. volutator Hain 53.50 53.50 1 13161.1 P l.. 0.001 

x Error 0.03252 0.004065 8 

P. ele~ans Total 53.53 9 ***** 

C. volutator Hain 2702.1 2702.1 1 664711.9 P <.0.001 

x Error 0.03252 0.004065 8 

A. lIlarina Total 2702.1 9 ***** 

N. diversicolor Hain 1569.01 1569.0 1 909569.1 P'- 0.001 

x Error 0.01380 0.001715 8 
P. e1e!!ians Total 1569.02 9 ***** 

N. diversicolor Hain 25.89 25.89 1 31380.4 P < 0.001 

x Error 0.006600 0.0008250 8 

A. marina Total 25.90 9 ***** 

P. e1e!!ians Main 1995.2 1995.2 1 631430.1 P,- 0.001 

x Error 0.02504 0.003130 8 

A. marina Total 1995.2 9 ***** 
-

: 
I 

I 

I 

I 
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APPENDIX 1111 TABLE 8. Statistical analysis of suspended sediment (mg/ml) in experiments 

testing the effect of animal secretions on sedimentation (Rockware sediment containing 

Langbank and Ardmore species). Six 1 x 2 one-way analyses of variance each comparing 

sediment containing C. volutator secretions, sediment containing N. diversicolor 

secretions. sediment containing P. elegans secretions. ana sediment contai~n& 

A. marina secretions. Data for the 20-second time interval. 

Comparison Factors Sum of Mean n.F F-ratio Probability squares squares 

C. volutator Main 628.2 628.2 1 267325.4 P L 0.001 
x Error 0.01880 0.002350 8 

N. diversicolor Total 628.2 9 ***** 
C. volutator Main 52.85 52.85 1 19396.0 P "0.001 

x Error 0.02180 0.002725 8 
P. ele!:ians Total 52.88 9 ***** 

C. volutator Main 2.266 2.266 1 964.2 P ,,0.001 
x Error 0.01880 0.002350 8 

A. marina Total 2.285 9 ***** 
N. diversicolor Main 1045.5 1045.5 1 537535.3 P L.. 0.001 

x Error 0.01556 0.001945 8 
p. ele!!!ans Total 1045.5 9 ***** 

N. diversicolor Main 555.03 555.03 1 353519.1 P'( 0.001 
x Error 0.01256 0.001570 8 

A. marina Total. 555.04 9 ***** 

P. ele~ans Hain 77.01 77.01 1 39591.9 r" 0.001 
x Error 0.01556 0.001945 8 

A. marina Total 77.01 9 * ...... 
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APPENDIX IIh TABU: 9. Statistical analysis of susperuled sediment (IICIml) in experiments 

testing the effect of animal secretions on sedimentation (Rockware sediment containin& 

Langbank and Ardmore species). Six 1 x 2 one-way analyses of variance each comparing 

sediment containing C. volutator secretions, sediment containing N. diversicolor 

secretions, sediment containing P. eler,ans secretions and sediment containing A. marina 

secretions. Data for the 40-second time interval. 

Canparison Factors Sum of Hean D.F F-ratio Probability squares squares 

C. volutator Hain 460.1 460.1 1 34080.8 P ~0.001 

x Error 0.1080 0.01350 8 

N. diversicolor Total 460.2 9 ***** 

C. volutator Hain 838.1 838.1 1 59995.7 P ~ 0.001 

x Error 0.1118 0.01397 8 

P. ele~ans Total 838.3 9 ***** 

C. volutator Hain 29.96 29.96 1 1872.7 P < 0.001 

x Error 0.1280 0.01600 8 

A. marina Toeal 30.09 9 ***** 

N. diversicolor Hain 2540.2- 2540.2 1 705610.7 P ~ 0.001 

x Error 0.0288 0.003600 8 

P. ele~ans Total 2540.2 9 ***** 

N. diversicolor Hain 724.9 724.9 1 128753.5 P ~ 0.001 

x Error 0.04504 0.005630 8 

A. marina Total 724.9 9 ***** 

P. ele~ans Hain 551.2- 551.16 1 90353.7 P~ 0.001 
x Error 0.04880 0.006100 8 

A. marina Total 551.2 9 ***** 
-----
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Al'PENDIX lIla TABlE 10. Statistical analysis of suspended sediment (mg/JlIl) in experiment 

testin& the effect of animal secretions on sedimentation (Rockware sediment containing 

Langbank and Ardmore species). Six 1 x 2 one-way analyses of variance each comparing 

sediment containing c. volutator secretions. sediment containing N. diversieolor 

seeretions. sediment containing P. elegans seeretions and sediment containing A. marina 

secretions. Data for the 60-second time interval. 

Comparison Factors Sum of Mean DS F-ratio Probability squares squares 

C. volutator Hain 741.8 741.8 1 337967.1 P'" 0.001 

x Error 0.01756 0.002195 8 

N. diversicolor Total 741.9 9 ***** 

c. volutator Hain 695.3 695.30 1 193274.7 P < 0.001 

x Error 0.02878 0.005398 8 

P. ele!jans Total 695.33 9 ***** 

C. volutator Hain 83.41 83.41 1 23168.2 PL. 0.001 

x Error 0.0288 0.003600 8 

A. marina Total 83.43 9 ***** 

N. diversieolor Hain 2873.5 2873.5 1 1668234.3 P t... 0.001 

x Error 0.01378 0.001723 8 

P. ele~ans Total 2873.5 9 ***** 

N. diverslcolor Hain 1322.7 1322.7 1 766800.0 P L. 0.001 

x Error 0.01380 0.001725 8 

A. mulna Total 1322.7 9 ***** 

P. ele~ans Hain 297.08 297.08 1 94989.4 P l. 0.001 

X Error 0.02502 0.003128 8 

A ... arina Total 297.1 9 ***** 
-- -

I 
I 

I 
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APPENDIX 1111 TABLE 11. Statistical analysis of suspended sediment (mg/m1) in experiments testing 

the effect of animal secretions on sedimentation (Rockware sedim~nt containing Langbank 

and Ardmore species). Six 1 x 2 one-way analyses of variance each comparin& sediment 

containing C. volutator secretions, sediment containing N. diversicolor secretions, 

sediment containing P. elegans secretions and sediment contalnlng A. marina secretions. 

Data for the 12Q-second time interval. 

, 
Sum of Hean 

I 
Comparison Factors squares squares D.F F-ratio Probability 

I 

C. volutator Hain 129.7 129.7 1 27648.9 P ~ 0.001 

x Error 0.03753 0.004691 8 

N. diversicolor Total 129.74 9 ***** 

C. volutator Hain 74.26 74.26 1 12506.3 P ~ 0.001 

x Error 0.04750 0.005938 8 

P. ele~ans Total 74.30 9 ***** 

C. volutator Hain 62.50 62.50 1 11428.6 P ~0.001 

x Error 0.04375 0.005469 8 

A. marlna Total 62.54 9 ***** 

N. di versicolor Hain 400.25 400.25 1 142120.2 P ~ 0.001 
! 

X Error 0.02253 0.002816 8 

P. e1e~ans Total 400.27 9 *--
N. diversico1or Hain 372.28 372.28 1 158587.0 P L.. 0.001 

x Error 0.01878 0.002348 8 

A. marina Total 372.3 9 ***** 

P. e1e~ans Hain 0.5063 0.5063 1 140.9 P <; 0.001 
x Error 0.02875 0.003594 8 

A. marina Total 0.5350 9 ***** 
'---- -
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APPENDIX IlIa TABLE 12. Effect of 3 and 5 buffer washes on enzymic digestion of c. volutator and N. diversicolor 

secretions. The weights remaining after enzymic digestion are expressed as a fraction of the .ean of controls. 

Arcsine values of these fractions were obtained from Table X in Rohlf and Sokal (1969, pp. 129-135). Two 

.~ched t-tests were applied to the arcsine data, one for each species. The paired x, )' values were the 3 and 

5 wash readings for each enzyme in the first and second experiments (6 + 6 • 12 paired readings in each matched 

t-test). 

First experiment Second experiment 

Species Enzymes 3 washes 5 washes 3 washes 5 washes 

Weight Arcsine Weight Arcsine Weight Arcsine Weight Arcsine 

C(-amylase 0.2819 32.08° 0 0° 0.1913 25.99° 0 0° 

Hyaluronidase 0.3376 35.55° 0.01709 7.51° 0.3482 36.15° 0.01811 7.73° 

Upase 0.4115 39.93° 0.06819 15.13° 0.4819 43.97° 0.08311 16.75° 
C. vo1utator Lysozyme 0.3014 33.34° 0.035U 10.79° 0.3026 33.40° 0.03369 10.63° 

Pepsin 0.4714 43.39° 0.02192 8.53° 0.2824 32.08° 0.01640 7.32° 

Trypsin 0.1008 18.53° 0 0° 0.08719 17.15° 0 0° 

0< -amylase 0.2427 29.53° 0.003192 3.24° 0.1407 22.06° 0 0° 

Hyaluronidase 0.1643 23.89° 0.1607 23.66° 0.06754 15.12° 0.1966 26.35° 

Lipase 0.1246 20.70° 0.01855 7.920° 0.1217 20.44° 0.03555 10.94° 
N. diversieolor Lysozyme 0.1318 21.30° 0.006921 4.760° 0.1864 25.55° 0.01306 6.55° 

l'epsin 0.1511 22.87° 0.003249 3.240° 0.2224 28.11° 0.004612 3.89° 

Trypsin 0.1143 19.730 0.03576 10.94° 0.1502 22.79° 0.03898 11.39° 

Factors Paired t D.F Probability 

Hatched C. vo1utator 17.44 11 P ~ 0.001 
***** t-test 

N. diversleolor 4.296 11 0.01> P> 0.005 
***** 
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APPENDIX IIh TABU: 13. Effect of enzymes on secretions of C. volutator and N. diversicolor. JIlg/g total 
weight (600C) dried sand. mg/g column represents the weights of secretions remaining after enzymic 

digestion. % column represents weights of secretions remaining after enzymic digestion as a percentage 

of the JIlean of the control. Mean % column represent the JIlean of the percentages in Experifllents 1 and 2. 

e. volutator N. diversicolor 

Treatments Experiment 1 Experiment 2 Hean % of Experiment 1 Experiment 2 Hean % of 
bps 1 Exps 1 

I 
lIlr/g % lIlr/g % and 2 JIlg/g % mg/g % and 2 

0(. -am11ase 0 0 0 0 0 0.6055 0.3192 0 0 0.1596 

H1aluronidase 1.281 1.709 2.563 1.811 1.760 30.48 16 .. 07 34.85 19.66 17.87 

• Lipase 5.111 6.819 11.76 8.311 7.565 3.519 1.855 6.303 3.555 2.705 ... 
~ 
N Lysozyme 2.632 3.512 4.767 3.369 3.441 1.313 0.6921 2.316 1.306 0.9991 c: 
w 

Pepsin 1.643 2.192 2.320 1.640 • 1·.916 0.6164 0.3249 0.8177 0.4612 0.3931 

Trypsin 0 0 0 0 0 6.784 3.576 6.912 3.898 3.737 

200e. pH 2.6 64.99 133.4 119.8 126.3 

20oe. pH 7.6 76.72 186.9 284.4 191.8 
• ... o· • 64.12 0 37 e. pH 2.6 143.7 127.4 186.1 '" .. 
c 
0 370e. pH 7.6 93.97 101.8 227.1 204.8 u 

.. 
~ans + S.D j.4.9.5, .+ 1.3 .• 92 141.s' :t-. 3.5...1.6 189.7 ! 79.86 177.3 !.34.86 

I 

i 

, 
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APPENDIX lIla TABLE 14. Effect of enzymes on secretions of P. eleeans and A. marina. mg/g total weight (600
e) 

dried sand. ~m column represents the weights of .ecretio~ remaining after enzymic digestion. % column 

represents weights of secretions remaining after enzymic digestion as a percentage of the mean of the control. 

Hean % column represents the mean of the percentages in Experiments 1 and 2. 

P. elegans A. marina 

Treatments Experiment 1 Experiment 2 Hean % of Experiment 1 Experiment 2 Hean % of 
Exps 1 bps 1 

mg/g % mglg % and 2 alg/g % alg/g % and 2 

0( -amylase 0.9123 5.951 0.8221 6.334 6.143 7.097 16.14 7.092 16.59 16.37 

Hyaluronidase 5.670 36.99 5.493 42.32 39.66 24.48 55.66 30.15 70.54 63.10 

.. Lipase 0.2966 1.935 0.2984 2.299 2.117 10.74 24.42 17.31 40.50 32.46 GI 

~ 
N Lysozyme 1.540 10.05 1.707 13.15 11.60 14.80 33.65 15.29 35.17 34.71 c 
w 

Pepsin 2.581 16.84 2.754 21.22 19.03 9.205 20.93 9.694 22.68 21.68 

Trypsin 4.191 27.34 3.766 29.01 28.18 31.68 72.03 40.61 95.02 83.53 

200e, pH 2.6 15.02 15.23 52.43 49.36 .. 
200e, pH 7.6 .... 19.92 10.12 29.66 28.93 0 ... .. 
37°C. pH 2.6 c 16.76 17.19 27.50 27.87 ° u 

370e. pH 7.6 9.636 9.396 66.34 64.78 

Heans !. S.D 15.33 !. 4.306 1~.98 !. 3.821 43.98!. 18.69 42.74! 17.71 
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APPENDIX III: TABLE 15. Suspended weights (mg/m1) of RocKware sediment 

with secretion from C. volutator after enzymes treatment at six 

different time intervals (5, 10, 20, 40, 60 and 120 seconds) in the 

sedimentation cylinder. The suspended weights of two control 

sediments are also present. R = replicates. 

Time (sees) 
Factors . R 

5 10 20 40 60 120 

Control R1 62.75 59.73 48.75 38.90 21.55 7.825 

(with secretion) 
R2 62.80 59.58 48.65 38.70 21.60 7.825 

0( -amylase 
R1 49.73 47.03 25.73 15.00 4.925 1.025 

R2 49.98 47.13 25.78 15.00 4.975 1.075 

R1 51.08 50.00 39.98 17.00 16.00 2.050 

Hyaluronidase 
R2 51.08 50.05 40.03 17.05 15.95 2.150 

R1 57.78 56.05 44.95 34.75 24.13 7.650 
Lipase 

R2 57.83 56.20 45.00 34.65 24.38 7.450 

Rl 55.45 55.03 43.15 29.23 21.55 6.000 
Lysozyme 

R2 55.50 55.08 43.40 29.28 21.60 6.050 

R1 53.03 50.48 42.13 23.20 20.98 5.025 
Pepsin 

R2 53.08 50.53 42.38 23.25 21.05 5.075 

Rl 49.88 48.00 36.15 15.00 12.50 1.200 
Trypsin 

R2 49.88 48.05 36.10 15.05 12.55 0.9500 

Control R1 49.78 31.60 5.250 4.975 2.050 0.9250 
(without 

secretion) R2 49.78 31.65 5.350 4.825 2.100 0.9750 
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APPENDIX III: TABLE 16. Suspended weights (mg/ml) of Rockware sediment 

with N. diversicolor secretions after enzymes treatment at six 

different time intervals (5, 10, 20, 40, 60 and 120 seconds) in the 

sedimentation cylinder. The suspended weights of two control 

sediments are also present. R = replicate. 

Time (sees) 
Factors R 

5 10 20 40 60 120 

Control R1 92.75 82.55 64.70 50.05 38.75 15.00 

(with secretion) 
R2 92.85 82.68 64.80 50.28 38.95 15.00 

R1 49.95 38.63 28.05 21.13 6.450 1.075 
c:t.. -amylase 

R2 50.00 38.73 28.10 21.08 6.500 1.225 

R1 81.00 71.90 55.55 50.05 38.68 14.68 
Hyaluronidase 

R2 81.00 72.'00 55.70 50.20 38.88 14.83 

R1 55.35 55.03 54.98 49.63 20.25 10.50 
Lipase 

R2 55.45 55.08 50.00 49.88 20.30 10.55 

R1 50.65 50.10 50.00 49.50 19.95 5.000 
Lysozyme 

R2 50.55 50.20 50.05 49.55 20.00 5.050 

R1 50.35 50.03 49.75 43.95 11.90 4.600 
Pepsin 

R2 50.45 50.13 49.90 43.70 12.05 4.900 

Rl 65.70 61.75 55.53 50.00 31.55 11.95 
Trypsin 

R2 65.80 61.90 55.53 50.10 31.60 12.15 

Control R1 49.75 33.45 7.925 4.925 2.050 1.000 

(without secretion) 
R2 49.80 33.50 7.725 4.875 2.2QO 0.9500 
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APPENDIX Ill: TABLE 17. Suspended weights (mg/ml) of Rockware sediment 

with secretion of P. elegans after enzymes treatment at six different 

time intervals (5, 10, 20, 40, 60 and 120 seconds) in the sedimentation 

cylinder. The suspended weights of two control sediments are also 

present. R = replicates. 

Time (secs) 
Factors R 

5 10 20 40 60 120 

Control R1 89.25 74.00 54.10 20.20 5.050 2.375 

(with secretion) 
R2 89.30 75.46 54.40 20.28 4.975 2.425 

d... -amylase 
R1 50.30 44.38 21.53 9.975 3.675 0.5000 

R2 50.20 44.25 21.50 9.900 3.700 0.5500 

R1 83.28 64.98 50.95 19.85 3.020 2.375 
Hyaluronidase 

R2 83.23 64.90 50.85 19.75 3.036 2.325 

R1 49.98 33.88 11.68 5.025 3.975 1.050 
Lipase 

R2 49.98 33.80 11.08 5.000 3.750 1.000 

R1 50.00 49.98 
Lysozyme 

32.83 16.03 4.975 0.8500 

R2 50.00 49.95 32.75 16.05' 4.950 0.9000 

R1 68.00 50.05 48.75 18.83 4.625 1.675 
~epsin 

R2 68.05 50.03 48.68 18.70 4.575 1.675 

Rl 79.18 63.18 49.98 11.20 4.975 2.300 
Trypsin 

R2 79.90 63.05 49.90 11.68 4.900 2.350 

Control R1 49.80 31.78 5.275 4.975 2.150 0.4325 

(without secretion) 
R2 49.88 31.75 5.350 4.900 2.10 0.5675 
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APPENDIX III: TABLE 18. Suspended weights (mg/m1) of RocKware sediment 

with secretions of A. marina after enzymes treatment at six different 

time intervals (5, 10, 20, 40, 60 and 120 seconds) in the sedimentation 

cylinder. The suspended weights of two control sediments are also 

present. R = replicates. 

Time (sees) 
Factors R 

5 10 20 40 60 120 

Control Rl 97.78 83.30 59.88 33.25 15.88 2.950 

(with secretion) 
R2 97.85 83.15 59.90 33.35 15.63 2.900 

Rl 52.80 49.88 33.88 10.58 4.750 1.250 

~ -amylase 
RZ 52.85 49.83 33.75 10.55 4.650 1.100 

Rl 83.03 57.68 50.55 9.975 4.525 2.550 

Hyaluronidase 
R2 82.98 57.60 50.50 9.850 4.550 2.600 

Rl 65.50 50.03 ·49.68 21.55 4.550 1.450 
Lipase 

R2 65.55 50.05 49.58 21.45 4.500 1.500 

Rl 69.83 50.30 49.68 9.700 4.525 1.600 
Lysozyme .. 

R2 69.75 50.30 49.75 9.800 4.550 1.650 

.' 

Rl 60.00 50.13 49.38 4.875 2.950 1.300 
Pepsin 

R2 60.05 50.08 49.20 4.900 2.850 1.200 

Rl 85.00 61.18 49.83 9.825 4.575 2.625 

Trypsin , 

R2 85.05 61.05 49.75 9.500 4.500 2.725 

.Contro1 R1 49.80 31.65 5.350 3.900 2.150 1.025 

(without secretion) 
R2 49.83 31.85 5;325 3.875 2.175 1.025 
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APPENDIX IlIa TABLE 19. Means and standard deviations of suspended weights. Effects of 

Nereis diversicolor and Corophi~~ volutator secretions and control (no secretion) on the suspended 

weight of Rockware sediment at 5, 10 and 20 em depth for successive time intervals, in the 

sedimentation cylinder. 

Depth 
Time (sees) 

(em) 5 10 20 40 60 .120 

55.04 50.08 42.33 29.53 10.36 1.925 
5 + + + + + + 

0.05657 0.1414 1.1.31 3.111 0.2475 0.7070 

90.76 77.54 62.46 50.11 38.68 12.54 Nereis 10 + + + + + + diversICOlor 2.015 3.550 0.9546 0.0354 0.07070 3.521 

68.36 55.01 50.11 43.26 14.73 4.325 
20 + + + + + + 

3.9]"5 0.03536 0.1061 0.3889 ·1.950 0.9T92 

46.06 24.88 15.48 6.625 4.925 1.975 
5 + + + + + + 

3.642 1.838 0.1414 0.1414 0.07071 0.1"414 

CoroEhiUID 62.28 50.18 46.63 36.33 21.57 7.525 
10 + + + + + + volutator 0.6010 0.2528 3.152 0.3182 0.02121 0.03536 

55.01 43.59 37.08 18.33 5.188 4.075 
20 + + + + + + 

0.00536 1.004 2.9io 3.1Il 0.1945 . l.il3 

22.53 18.31 4.538 1.275 0.8250 0.5750 
S + + + + + + 

1.202 0.6718 0.05303 0.2528 0.1414 0.07071 

49.92 31.86 5.263 3.300 2.1U 0.8750 
Control 10 + + + + + + 

0.00192 0.1061 0.1237 0.07071 0.01768 0.1768 

55.53 40.83 19.21 6.350 4.038 1.450 
20 + + + + + + 

0.i778 0.4243 2.722 0.4596 0.05303 0.1768 
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APPENDIX IlIl TABLE 20. Two-way analyses of variance of the suspended wei&hts (lit/ill) obtained for 

three treatments (sediment containing N. diversicolor secretion, sediment containing c. volutator 

secretions and the control sediment (sediment with no secretions)at 5, 10 and 20 em depths, and 

at S1X time intervals. 

Treatment Factors 

Factor A 

Factor B 

Sediment 
with Interaction Nereis 

di ver:sICOlor 

Error 

Total 

Factor A 

Factor B 

Sediment 
with Interaction 

Corophium 
volutator 

Error 

Total 

Factor A 

Factor B 

Control Interaction 

Error 

Total 

Factor A = the three different depths. 

Factor B = six time intervals. 

Sum of Mean D.F F-ratio square square 

3S1S.8 1757.9 2 511.0 

18118.8 3623.8 5 1053.4 

573.4 57.34 10 16.67 

61.92 3.440 18 

22270.0 3S 

. 
2586.1 1293.1 2 479.5 

10596.5 2119.3 5 785.8 

675.8 67.58 10 25.06 

48.54 2.697 18 

13906.9 3S 

10S6.5 528.2 2 904.1 

9090.0 1818.0 5 3111.5 

1015.6 101.6 10 ·173.8 

10.52 0.5843 18 

11172.S 35 

l'robability 

P l.. 0.001 
***** 

P (0.001 
***** 

P ~ 0.001 

***** 
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APPENDIX Ill: TABLE 21. One-way anovars comparing the suspended 

weights (mg/ml) of Rockware sediment containing Nereis diversicolor 

secretions at the three different depths (5, 10 and 20 em) and for 

the six time intervals. 

Time Factors Sum of Mean D.F F-ratio Probability (sees) squares squares 

Main 1303.1 651.5 2 97.61 0.005 >P > 0.001 

5 Error 20.03 6.675 3 

Total 1323.1 5 -lrin'o'( 
.' 

Main 857.4 428.7 2 101.9 0.005> P> 0.001 

10 Error 12.62 4.207 3 
Total 870.0 5 -/n'nh'( 

Main 412.0 206.0 2 280.6 P t.. 0.001 

20 Error 2.203 0.7342 3 

Total 414.2 5 ",'t';r-ft~'n'r 
, 

Main 462.8 231.4 2 70.60 0.005) P> 0.001 
40 Error 9.833 3.278 3 

Total 472.6 5 -/rlr~'rlr 

Main 930.0 465.0 2 350.0 P~. 0.001 
60 Error 3.986 1.329 3 

. Total 934.0 5 m'n'o'c* 

Main 123.9 61.97 2 14.03 0.05) P>0.025 

120 Error 13.25 4.417 3 

Total 137.2 5 * 

'I 
I 

i 
i 



APPENDIX III: TABLE 22. One-way anovars comparing the suspended weights 

(mg/ml) of Rockware sediment containing Corophium volutator secretions 

at the three different depths (5, 10 and 20 em) and for the six time 

. intervals. 

Time Factors Sum of Mean D.F F-ratio Probability (sees) squares squares 

Main 264.0 ~32.0 2 29.07 0.025> P > 0.01 

5 Error 13.62 4.541 3 

Total 277.7 5 ~'(-It 

Main 689.1 p44.5 2 231.3 P .( 0.001 

10 Error 4.468 1.489 3 

- ~.- - Total 693.5 5 ,'r';'C"i'Cj'n't 

Main 1018.7 509.4 2 80.57 0.005 > P~ 0.001 

20 Error 18.97 6.322 3 
-'" ... Total 1037.7 5 ,'ritn'r,;': 

Main 895.3 447.6 2 137.0 0.005> P> 0.001 
40 Error 9.801 3.267 3 

Total 905.1 
.. 

5 ,'c"lr.'rn -- ...... 

Main 363.5 181.7 2 12601.7 Pi.. 0.001 
60 Error 0.04326 0.01442 3 -. 

Total 363.5 5 *a·r.'c-k-k 

Main '31.41 15.71 2 28.71 0.025.> P > 0.01 
120 Error 1.641 0.5471 ·3 

-- . . .... .. Total 33.05 5 .... h·( 

" , 
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APPENDIX III: TABLE 23. One-way anovars comparing the suspended weights 

(mg/m1) of the control Rockware sediment at the three different depths 

(5, 10 and 20 em) arid -for the six time intervals. 

Time Factors Sum of Mean D.F F-ratio Probability (sees) squares squares 

Main 1247.0 623.5 2 908.7 P i. 0.001 

5 Error 2.058 0.6862 3 

Total 1249.0 5 ~r";r:rlt-lr 

Main 514.4 257.2 2 1200.8 P L.. 0.001 

10 Error 0.6425 0.2142 3 

Total 515.0 5 ..,'r-;'r;tn'r,ft 

Main 273.4 136.7 2 55.19 0.005)P >0.001 

20 Error 7.429 2.476 3 
- -.~ Total 280.8 5 -;'n'n'Nt 

Main 26.11 13.05 2 132.2 0.005> P> 0.001 
40 Error 0.2963 0.09875 3 . 

Total 26.40 5 'k-Jdn't 

Main 10.46 5.2.28 2 678.2 P L. 0.001 

60 Error 0.02313 0.007708 3 
-_ ... -...... . . .. Total 10.48 5 **"-hh'r 

-

Main 0.7908 0.3954 2 17.57 0.025) P) 0.01 .' 

120 Error 0.06750 0.02250 3 

--..... _- .. -_. - - . .:Iotal 0.858.3 5 "k;'r 
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APPENDIX III: TABLE 24. Two-way analyses of variance comparing the 

suspended weights (mg/ml) of the three treatments (sediment with 

C. volutator secretions, sediment with N. diversico1or secretions 

and the control sediment) at the depth of 5 em. 

Factor 

Factor A 

Factor B 

Interaction 
'. 

Error 

Total 

Factor A = three different treatments. 

Factor B = six time intervals. 

Sum of Mean D.F F-ratio Probability 
squares square 

3401.3 1700.7 2 1028.6 

7062 .1 1412.4 5 854.3 

1359.0 135.9 10 82.20 P ~ 0.001 
'1dnhh'( 

i"~ ,-. 
29.76; 1.653 18 

11852.1 35 
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APPENDIX III: TABLE 25. Two-way analyses of variance comparing the 

suspended weights (mg/m1) obtained from the three treatments 

(sediment with C. vo1utator secretions, sediment with N. diversicolor 

secretions and the control sediment) at the depth of 10 em. 

Factors 

Factor A. 

Factor B 

Interaction 

Error 

Total 

Factor A: the three different treatments. 

Factor B: six time intervals 

Sum of Mean D.F F-ratio Probability 
squares squares 

9531.6 4765.8 2 2106.7 

14473.8 2894.8 5 1279.6 

1615.8 161.6 10 71.43 P I.. 0.001 
,,:m\.,'n'( 

40.72 2.262 18 

25662.0 35 

1 , 
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APPENDIX III: TABlE 26. Two-way analyses of variance comparing the 

suspended weights (mg/ml) obtained from the three treatments 

(sediment with C. vo1utator secretions, sediment with N. diversico1or 

secretions and the control sediment) at the depth of 20 em. 

Factors 

Factor A 

Factor B 

Interaction 

Error 

Total 

Factor A: the three different treatments. 

Factor B: six time intervals. 

Sum of Mean D.F F-ratio Probability 
squares squares 

2113.3 1056.7 2 376.6 

14519.5 2903.9 5 1035.1 

1039.9 104.0 10 37.07 P L. 0.001 
-1r";n'(~'ri'( 

50.50 2.805 18 

17723.2 35 

.. ,­, 
~ 
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APPENDIX III: TABLE 27. One-way analyses of variance comparing the 

suspended weights (mg/ml) of Rockware sediment for the three 

treatments (sediment with c. volutator secretions, sediment with 

N. diversicolor secretions, and the control sediment) at 5 em depth 

for the six time intervals (main factors the three treatments). 

Time Factors Sum of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 1127.4 563.7 2 115.0 0.005>P> 0.001 

5 Error 14.71 4.903 3 

Total 1142.1 5 ~drlt,'t 

Main 1125.3 562.6 2 438.3 P L.. 0.001 

10 Error 3.851 1.284 3 

Total 1129.1 5 
,·n'~:t.,tn't 

Main 1512.6 756.3 2 1741.6 P 1.. 0.001 

20 Error 1.303 0.4343 3 

Total 1513.9 5 ,hh'c~'t 

Main 901.1 450.5 2 138.2 O.OOS>P >0.001 

40 Error 9.780 3.260 3 
• 

Total 910.9 5 ,'rln"* 

, 
Main 91.41 45.71 2 1589.7 P '-. 0.001 

60 Error 0.08625 0.02875 3 

Total 91.50 5 '1r-k*","* 

Main 2.523 1.262 2 126.2 0.005>P) 0.001 

120 Error 0.03000 0.01000 .. 3 

Total 2.553 5 **,,,* 
-
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APPENDIX Ill: TABLE 28. One-way analyses of variance comparing the 

suspended weights (mg/ml) of Rockware sediment for the three 

treatments (sediment with C. vo1utator secretions, sediment with 

N. diversico1or secretions, and the control sediment) at 10 em depth 

for the six time intervals (main factor the three treatments). 

Time Factors Sum of Mean D.F F-ratio Probability (sees) squares squares 

Main 1754.5 877.3 2 594.0 P'( 0.001 

5 Error 4.431 1.477 3 

Total 1759.0 5 ,'c,',,'rl,,', 

Main 2114.3 1057.2 2 249.9 p< 0.001 

10 Error 12.69 4.230 3 

Total 2127.0 5 ·M,.'nh'r 

Main 3488.5 1744.2 2 473.5 P " 0.001 
20 Error 11.05 3.684 3 

Total 3499.5 5 ,t,~'n',:,~'t 

Main 2314~2 1157.1 2 32290.7 P" 0.001 
40 Error 0.1075 0.03583 3 

Total 2314.3 5 '1nhWd, 

Main 1339.0 669.5 2 348547.5 P ~ 0.001 -
60 Error 0.005763 0.001921 3 

Total 1339.0 5 fn'rln'r.'t 

Main 137.0 68.48 2 16.52 0.025>P)0.01 

120 Error 12.43 4.144 3 

-.~. - ... Total 149.4 5 . ' . .. 1r* 

\ 
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APPENDIX 1111 TABLE 29. One-way analyses of variance comparing the 

suspended weights (mg/ml) of Rockware sediment for the three 

treatments (sediment with c. volutator secretions, sediment with 

N. diversicolor secretions, and the control sediment) at 20 em depth 

for the six time intervals. 

Time Factors Sum of Mean D.F F-ratio Probability 
(sees) squares squares 

Main 228.7 114.3 2 20.70 0.025>P>0.01 

5 Error 16.57 5.523 3 

Total 245.2 5 *'It 

Main 225.9 113.0 2 284.9 P 1.. 0.001 

10 Error 1.189 0.3965 3 

Total 227.1 5 
,'c-l("(~n'r 

Main 962.7 481.3 2 88.90 0.005> P> 0.001 

20 Error 16.24 5.414 3 

Total 978.9 5 *-Io'r-.'t 

Main 1588.1 794.0 2 237.2 P t. 0.001 

40 Error 10.04 3.348 3 

. , . .t0tal 1598.1 5 ,,,*,'n't'lt 

.. ~. 
Main 137.8 68.90 2 52.19 0.005>P) 0.001 

60 Error 3.961 1.320 3 

Total 141.8 5 *'''** 

Main 10.15 5.073 2 6.097 0.10) P> 0.05 

120 Error 2.496 0.8321 3 

Total 12.64 5 
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APPENDIX III: TABLE 30. Means and standard deviations of particle sizes 

obtained from Rockware sediment during sedimentation at 5, 10 and 20 em 

depths at six time intervals. Treatments were Rockware sediment with 

C. volutator secretions, Rockware sediment with N. diversicolor secre­

tions, and a control sediment. (Mean and S.D's were calculated from 

the longest and shortest diameter of 100 sand grains for each treatment.) 

Depth Time (secs) 
Treatment (cm) 5 10 20 40 60 120 

174.8 152.6 144.2 143.6 122.9 117.4 
5 + + + + + + 

i7.25 35.48 30.80 i5.32 
.... 

i8'.82 27.78 

Nereis 294.8 278.0 276.1 257.1 164.3 152.2 

diversicolor 10 + + + + + + 
27.62 30.57 30.05 36.27 35.64 33.55 

182.6 182.3 163.6 145.8 118.5 111.3 
20 + + + + + + 

26.36 45.3 46.66 46.43 il.75 1.6.07 

130.0 102.1 89.78 83.19 73.19 61.3'4 
5 + + + + + + 

17.55 13.05 14.68 13.15 10.72 11.96 

CoroEhium 160.8 133.2 132.0 107.4 93.46 84.29 
10 + + + + + + volutator . 2'5.16 2'4.46 17.08 13.56 14.98 11.73 

134.4 '126.7 119.2 95.04 76.55 64.70 
20 + + + + + + 

26'.52 27.63 23.77 ii.90 11.20 11.23 

83.66 78.64 77.46 75.41 61.15 49.49 
5 + + '+ + + + 

12.11 11.41 12.68 9.020 15.32 9.987 

99.46 87.57 82.99 78.41 68.85 62.09 . 
Control 10 + + + + + + 

11.39 14.16 12.17 1'0.49 i3.45 10.46 

129.4 113.5 104.2 93.46 79.32 57.99 
20 + + + + + + 

f7.21 13.97 . 16.03 i6.83 i4'.31 1r.88 
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APPENDIX III: TABLE 31. Nereis diversico1or secretions. Comparison 

of sizes of particles between 5, 10 and 20 em for successive time 

intervals, in the sedimentation cylinder. 

Time Comparison - D.F Probability (sees) t-test 

5 ern x 10 cm 198 30.90 P.l.. 0.001 '1('10'('1(*/( 

5 5 ern x 20 em 200 2.057 0.05 >1'> 0.02 ,', 

10 ern x 20 ern 200 29.39 P t.. 0.001 *'l(*/n'o'( 

5 em x 10 em 196 26.78 P (. 0.001 *,'n'rl,* 

10 5.em x 20 em 189 5.161 P L. 0.001 *;'n'nh'r 

10 cm x 20 em 175 17.51 P L. 0.001 ~tr";,'t~~'r--~ 

5 ern x 10 em 198 30.65 P L. 0.001 -;'t~r:'';ntt 

20 5 ern x 20 em 173 3.470 P L.. 0.001 "C""I',,'.,,(-1, 

10 cm x 20 em 170 20.27 P'- 0.001 -,'c;h'c'lC'lr 

5 em x 10 em 179 25.66 P ~ 0.001 ,'cm'c'l:~'t 

40 5 em x 20 em 154 0.4160 0.7> 1'>0.06 
10 ern x 20 em 189 18.89 P L- 0.001 ***",'rl: 

5 ern x 10 em 198 9.458 P ~ 0.001 *,'rlrlri'c 

60 5 ern x 20 em 198 1.121 0.3>P~0.2 

10 ern x 20 ern 198 10.14 P L. 0.001 *,'r-k'kk 

5 ern x 10 ern 157 9.046 P La 0.001 ,'r'k-k-k* 

120 5 ern x 20 ern 198 2.465 0.01> P> 0.001*** 

10 em x 20 ern 143 10.99 P L. 0.001 ***** 



APPENDIX III: TABLE 32. Corophium volutator secretions. Comparison 

of sizes of particles between 5, 10 and 20 em for successive time 

intervals, in the sedimentation cylinder. 

Time Comparison D.F t-test Probability (sees) 

5 em x 10 em 178 10.04 P L. 0.001 '1drldr-k 

5 5 em x 20 em 173 1.384 0.2)P>0.1 

10 em x 20 em 198 7.222 P L.. 0.001 ,hhhrk 

5 em x 10 em 152 11.22 P L.. 0.001 ,'r*,'n'n'c 

10 5 em x 20 em 142 8.051 P <. 0.001 *,b'n'n'c 

10 em x 20 em 198 1.761 O.l}P > 0.05 

5 em x 10 em 198 18.75 P L. 0.001 -I(-;hht(~'t 

20 5 em x 20 em 166 10.53 P L.. 0.001 ~·c~·n',.,·n'( 

10 em x 20 em 181 4.373 P ~ 0.001 ~',~'r#'c-':(#'t 

5 em x 10 em 198 12.82 P ~ 0.001 *'Irln'rlt 

40 .5 em x 20 em 198 6.433 l' < 0.001 **·Irlc-k 

10 em x 20 em 198 6.604 P'( 0.001 ***** 

5 em x 10 em 181 11.00 l' ~ 0.001 ... 'r*1rlrlt 

60 5 em x 20 em 200 2~167 0.05>1')0.02 ... 'r 
10 em x 20 em 185 9.041 P L., 0.001 ***** 

5 em x 10 em 
-

P L 0.001 198 13.70 ,'r**** 
120 5 em x 20 em 198 2.048 0.05>P> 0.02 * 

10 em x 20 em 198 12.06 P L. 0.001 ***** 
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APPENDIX Ills TABLE 33. Control sediment (no secretion). Comparison 

of sizes of particles between 5, 10 and 20 em for successive time 

intervals, in the sedimentation cylinder. 

Time Comparison D.F t-tests Probability (sees) 

5 em x 10 em 198 9.504 P ~ 0.001 ***";'rlt 

5 5 em x 20 em 198 21.74 P L. 0.001 .. b'n'nh'r 

10 em x 20 em 173 14.51 P ~ 0.001 ,'r'1n'ririt 

5 em x 10 em 191 4.911 P L.. 0.001 oJt,'rio'n'r 

10 5 em x 20 em 198 19.33 P '- 0.001 oJr,'r'1ririr 

10 em x 20 em 198 13.04 P ~ 0.001 -/(;'(,;'0'(,;,( 

5 cm x 10 em 198 3.146 0.01) P > O.OOl~r~dt~t 
20 5 em x 20 cm 190 13.08 P L. 0.001 "Irln':'";'n'r 

10 em x 20 em 99 2.076 0.05} P) 0.02 oJ; 

5 cm x 10 em 198 2.168 0.05 > P > 0.02 * 

40 5 em x 20 em 153 9.453 P 1.. 0.001 *,h'n'r* 

10 em x 20 em .167 7.589 P £.. 0.001 *In'rln'r 

5 em x 10 em 198 3.777 P L.. 0.001 ,hHt** 

60 5 em x 20 em 198 8.667 P.( 0.001 *.-k*** . 
10 em x 20 em 198 5.331 P ~ 0.001 **"km', 

5 em x 10 em 198 8.712 P L.. 0.001 -k**i'* 

120 5 em x 20 em 198 5.477 P L.. 0.001 'Irloh'r-k 

10 em x 20 em 198 2.590 0.02}P>O.01 ** 
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APPENDIX III: TABLE 34. Effects of secretions of Nereis diversicolor 

(!.~.) and Corophium volutator (£.r.) on sedimentationJ 5 em depth. 

Comparison of sizes of particles between !.~., £.r., and controls 

(no secretion), for successive time intervals, in the sedimentation 

cylinder 

Time Comparison D.F Probability (sees) t-test 

N.d. x C.v. 170 13.82 P" 0.001 -;'(;'(,'ti'(;'r 

-- --
5 N.d. x control 137 30.56 P t. 0.001 ~c";n'r~·t.,'t --

C.v. x control 177 21.73 P L.. 0.001 ~'~':~'r~'t"t --
N.d. x C.V. 126 13.36 P L.. 0.001 .,tr.,'. __ 'r~·rk 
-- --10 N.d. x control 120 19.84 P L. 0.001 ,,;'(,,;'(-;'r-,rJ: 

--
C.v. x control 196 13.53 P-< 0.001 -;',-;t,,'n'n'r 

--
N.d. x C.v. 143 15.95 P ( 0.001 ';,i'n'n'n't -- --

20 N.d. x control -- 132 20.04 P L. 0.001 ,,'~~;:cifn', 

C.v. x control 193 -- 3.561 P <. 0.001 ~'~·c.,'c-:t1t 

N.d. x C.v. 150 21.17 p~ 0.001 -l"h',,",,'t -- --
40 N.d. x control 124 -- 25.37 Po(, 0.001 .. 'dc,'r,'rl, 

C.v. x control 177 4.879 P ~ 0.001 'j'r-.', ... hh't --
N.d. x C.v. 128 16.69 P ~ 0.001 ,,'rln',* __ ', -- --

60 N.d. x control 155 19.46 P" 0.001 ... 'r**,'rl( --
C.v. x control 179 6.439 P <. 0.001 ';c-:nrln't --
N.d. x C.v. 169 25.14 P <. 0.001 .. hhh'o't -- --

120 N.d. x control 152 31.87 P t... 0.001 ~fC'i·:*·i'r'1t --
C.v. x control 194 7.605 P ( 0.001 ... 'c***,'t --
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APPENDIX III: TABLE 35. Effects of secretions of Nereis diversico1or 

(N.~.) and Corophium volutator (£.~.) on sedimentation. 10 cm 

depth. Comparison of sizes of particles between ~.~.; C.v. and 

controls (no secretion), for successive time intervals, in the 

sedimentation cylinder. 

Time Comparison D.F t-test Probability (sees) 

N.d. x C.v. 198 35.87 P L.. 0.001 ,'(")': .. 't-,':,'( -- --
5 N.d. x control 132 65.38 Pi 0.001 ~·r·l:4·nf:1( --

C.v. x control 139 22.21 P L 0.001 ,·(~o·:.,·(.,'c 

--
N.d. x C .v. 191 36.98 P I.. 0.001 -J,..;,")'n',;'( 

-- --
10 N.d. x control 140 56.52 P~ 0.001 ,,',"()""\'i'( --

C.v. x control 160 16.14 Pl. 0.001 ,'(-::,;t,,'~': 

--

N.d. x C.v. 158 41.69 Pl.. 0.001 "(~r,;'(,'~t( 

-- --
20 N.d. x control 131 59.56 P~ 0.001 ,,'(,'o'o'r* 

--
C.v. x control 181 23.37 P L.. 0.001 ~'r-;'r;':i'ri't --
N.d. x C.v. 127 38.66 P L. 0.001 *-I~;r.k* -- --

40 N.d. x control 116 47.33 P~ 0.001 ***~~'r --
C.v. x control 188 16.91 P~ 0.001 ~'dddric --
N.d. x C.v. 134 18.32 PL.. 0.001 **-.'n'n,( -- --

60 N.d. x control 127 25.06 Pi. 0.001 -/(**,'t* --
C.v. x control 198 12.22 PI. 0.001 ~h'do't* --
N.d. x C.v. 123 19.11 P~ 0.001 *Ioh'(* -- --

120 N.d. x control 118 25.64 Po( 0.001 *.;c,':-.'rl< --
C.v. x control 197 14.13 Pi.. 0.001 -/nh'nrk --
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APPENDIX III: TABLE 36. Effects of secretions of Nereis diversicolor 

(N.d.) and Corophium volutator (C.v.) on sedimentation. 20 em -- --
depth. Comparison of sizes of particles between ~.~.; £.~.; and 

controls (no secretion), for successive time intervals, in the 

sedimentation cylinder. 

Time Comparison D.F t-test Probability (sees) 

N.d. x e.v. 198 12.89 P l.. 0.001 -- --
5 N.d. x control 172 16.90 P L.. 0.001 --

e.v. x control 171 1.582 0.2:> P> 0.1 --
N.d. x e.v. 165 10.48 P L 0.001 -- --

10 N.d. x control -- 118 14.51 P 1.. 0.001 

e.v. x control 147 4.263 P 1.. 0.001 --
N.d. x C.v. 148 8.479 P 1... 0.001 -- --

20 N.d. x. control 123 12.04 P <. 0.001 --
C.v. x control -- 175 5.231 P L.. 0.001 

N.d. x C.v. 115 10.53 P L 0.001 -- --
40 N.d. x control 125 10.60 P L. 0.001 --

C.v. x control 187 0.7451 0.5>P>0.4 --
N.d. x C.v. 131 14.02 pL 0.001 -- --

60 N.d. x control 149 12.55 PI.. 0.001 --
e.v. x control 189 1.524 0.2> P)O.l --
N.d. x C.V. 179 23.77 P L.. 0.001 -- --

120 N.d • x control 184 26.68 P l. 0.001 
. --
C.V. x control 198 4.105 P '- 0.001 --

..,'r.,·t"'·t-':(~( 

~·r,tr..,'(;t(,'t 

-;,.,'c,'C,'(,', 

;',.,'n'c;'(;'( 

-lfi', ·In\'#'r 

';dnh'(';, 

~'t'i'n'n'n't 

~'t-:nh'r;'( 

.,'ddnW, 

';n,,*** 

*-.'d.-.r.', 

..,'c'i'r-1n'rlr 

';(-.'r:,*,'c 

..r.',.;,*,', 

*-.'tmr.'c 

*-.hh'c* 



Scanning electron microscopy methodology 

Samples were prepared for the scanning electron microscope as 

follows. 

1. Dehydration 

553. 

Fixed samples were dehydrated using a series of acetone solutions of 

increasing concentrations (307., 507., 707., 90% and 100%). The samples 

were given two 5-minute washes at each concentration. 

2. Critical point drying 

Dehydrated samples were transferred to metal baskets, ensuring that 

the samples remained immersed in the anhydrous acetone solutions. The 

critical point drying apparatus was then set up. Baskets containing samples 

were transferred very rapidly from the acetone solution into the critical 

point drying apparatus to prevent the sample drying out. The apparatus 

was then rapidly sealed. 

The inlet valve was opened to fill the chamber of the apparatus with 

liquid gas. The ventilation valve was opened to avoid back pressure 

building up while the inlet valve remained fully open the whole time. 

Samples were then reflushed with fresh liquid gas by opening the drain 

valve. At the same time, the ventilation valve was opened slightly to 

maintain the liquid level. 

After reflushing the samples, the chamber was filled with liquid CO2, 

while ventilation and drain valves were closed. Samples remained inside 

the critical point drying apparatus for one hour and were flushed every 

15 minutes with CO2• 

Finally, the inlet valve was closed and the liquid level was allowed 

to fall to the top of the metal baskets. 
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Complete drying was accomplished by slowly heating the sample to 

36-40oC with all valves closed. Pressure remained at 1400 PSi. After 

5 minutes, the gaseous CO2 was slowly vented from the chamber, while the 

o temperature was maintained at 36 C. The ventilation valve was operated 

slowly since condensation of the gas back to liquid phase could occur due 

to the local cooling effect produced by expansion of the gas by rapid 

venting. Ventilation time was always in excess of 10 minutes. The 

baskets containing the samples were removed from the critical point 

drying apparatus after the pressure had fallen to zero. 

3. Gold coating stubs 

Stubs from each sample were prepared as follows. 

Each stub was covered with a double-sided adhesive cellophane tape 

leaving a margin around the edge. The margins of the stubs were then 

painted with a quick drying silver paint and allowed to dry for 30 minutes 

before use. 

A small sample of the critical-point-dried material was then trans-

ferred very gently to the stubs using a binocular microscope. 

The stubs were gold coated as follows: 

1. they were placed in the gold coating machine; 

2. Argon gas was set to a pressure reading of 4 on 

the meter scale on the Argon cylinder; 

3. the operation switch was set to pump, and the 

chamber was evacuated until the pirani guage read 

0.07 TOR; 



4. the leak valve was rotated one revolution in an 

anticlockwise direction (this step was repeated 

several times); 

5. the H.T. position was selected on the operation 

switch and the control (H.T.) rotated until the 

pointer indicated 1.2 XV; 

6. the operation switch was then set to timer. An 

interval of 2 minutes was selected; 

7. the leak valve was rotated to read 40 m amps on the 

current meter; 

8. at the end of the 2 minutes, the leak valve was 

turned to zero in a clockwise direction, the H.T. 

control switched to zero, the operation switch set 

to the off position, and the Argon gas supply at 

the cylinder switch off; 

9. finally, air was admitted to the chamber by lifting 

the air admittance valve on the top plate, the stubs 

were then placed in the SEM for study or stored. 

SEM Procedure 

A. Sequence of operations involved in switching on the SEM 

The SEM was switched on using the following procedure: 

1. the main power box and the water cooling unit was 

switched on; 

2. the mains switch and vacuum systems was switched on; 
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3. the meter selector was turned to the PVL position. 

This activated the automatic pumping system which 

evacuated the system over a period of 20 minutes 

allowing the diffusion pump to warm up. The HV 

light then went out; 

4. the meter selector was turned on to HV, and the 

movement of the needle was observed from right to 

-5 left, showing an increased vacuum up to 5 x 10 torr; 

5. the instrument was then ready to use. 

B. SpeCimen insertion and removal using the five-specimen carrier 

Sample insertions and removals were carried out as follows: 

1. X-position and Y-position controls were set at 7, 

the tilt lever was set at 33 0 
( ), and the lever 

locked at this position; 

2. magnification was turned fully anticlockwise, SED 

control switched off, and GAIN and BLACK levels were set 

to zero. The H.T. was switched off by depressing 

the button to extinguish its light. Thirty seconds 

were allowed for filament cooling and then air was 

admitted by pressing the vacuum system OFF and AIR 

buttons in close succession; 

3. the positions of the X and Y·controls and tilt were 

checked; 

4. after the noise of air entering had ceased, the stage 

was pulled out using the two handles on the front of 

the stage; 



5. the five-specimen carrier was removed using an 

Allen Key; 
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6. the stubs were inserted into the holder and clamped 

using an Allen Key. The stage was pushed back into 

the chamber ensuring a good seating of the sealing 

ring; 

7. AIR and ON buttons of the vacu~ system were closed 

in close succession to evacuate the microscope column 

to a working vacuum (i.e. H.V light extinguishes); 

8. the stage was tilted to "0" and locked in this 

position using the handles on the front of the 

stage. An image of the samples on the srn screen 

was obtained following the general operating procedure 

as below. 

c. General operating procedure for SEM 

1. The specimen position was switched to 3 and the 

detector to 2; 

2. the SED control was set at off, and the GAIN and BLACK 

levels to zero; 

3. a check was made to ensure that the lX button of the 

scan generator was not depressed; 

4. the XV button was selected to be on 6, and 250 lines 

were selected; 

5. the H.T. button was switched on and the magnification 

was reduced; 
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6. the 1X range was selected on the SED control; 

7. an image was obtained on the viewing monitor by 

increasing the GAIN and BLACK levels when the line 
. 

time was switched on to I.T position; 

8. the sample was then examined and certain areas were 

selected for photography. 

D. Photography 

1. After selecting an area of interest at an appropriate 

magnification and spot size, the vacuum system was 

checked to ensure that the automatic pumping system 

would not operate by observing the meter reading on 

position PVB of the selector. If the needle 

approached 40, the button (ON) of the vacuum system 

was pressed and no further action taken until the 

pump had ceased; 

2. 250 lines was selected and the button of the scan 

mode was pressed;. 

3. line time was switched to 1 msec and the image was 

focussed at one step higher magnification than desired; 

4. astigmatism was corrected by moving the two shift 

controls on the scan generator; 

5. magnification was turned to the desired setting and 

the I.T was switched on to obtain a viewing monitor 

image; 



6. a margin of half an inch all round the image on 

the viewing monitor was allowed as a rough guide 

to the area that would appear on the photographic 

negative; 

7. the scan mode was switched back to full frame; 

8. 32 msecs on the line time and 1000 lines on the 

scan generator was selected watching the signal 

profile on the videoscope. Ideally the band of 

signals should lie mid-way between black and white 

lines on the videos cope screen; 

9. the "IX". image button and the "exp" button were 

then pressed one after another to expose the film; 

10. at the end of the scan (1 min) the "exp" button went 

out automatically. The film was then advanced and 

the "IX" button released. 
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FUTURE EXPERIMENTS 

1. The effect of animal secretions and other organic matter on the 

distance that particles are transported laterally (this would 

probably best be done under laboratory conditions). 

2. Seasonal effects of animal secretions on sedimentation. 

3. Test whether animals produce more or less secretory material in 

preferred sediments, and then test the effect of this on 

sedimentation. This would involve prior experiments on the 

preferences of the different species, which is a major undertaking. 

4. Test differences in the amount of secretions produced by animals 

over different times and the subsequent effect of this on 

sedimentation. 

5. Test different times of disaggregation of sediment held together 

by secretions. 

6. Identification of the chemical nature of the secretions produced 

by the species used in this study. 
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